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TRANSACTIONS 

OF  THE 

FIFTEENTH  ANNUAL  MEETING 

OF  THE 

AMERICAN   LARYNGOLOGICAL,   RHINOLOGICAL   AND 
OTOLOGICAL  SOCIETY. 

Held  iii  Atlantic  City,  N.  •!..  June  3,  4  and  5,  1909. 


Dr.  Christian  R.  Holmes,  Presidenl  of  the  Society,  in  welcoming 
the  guests,  expressed  in  behalf  of  the  members  of  the  Society, 
their  pleasure  and  gratification  in  having  in  attendance  upon  the 
fifteenth  annual  meeting,  so  distinguished  a  colleague  as  Pro- 
fessor Ottokar  Chiari  of  Vienna,  who  had  come  to  America 
expressly  to  deliver  the  address  on  Laryngology.  Dr.  Holmes 
expressed  regret  that  his  visit  to  this  country  was  necessarily 
so  short,  and  the  hope  that  at  some  future  time  he  would  be  able 
to  make  a  more  prolonged  stay. 

Professor  Chiari.  in  response,  expressed  his  appreciation  of  the 
invitation,  so  cordially  extended,  to  take  part  in  the  meetings  of 
this  Society. — a  society  whose  members  were  among  the  most 
distinguished  laryngologists,  rhinologists  and  otologists  in  the 
United  States.  In  Europe.  America  was  thought  of  as  the  land  of 
development  of  the  individual.  This  development  was  due  to  the 
energetic  and  forceful  character  of  its  population  which  sprang 
from  the  countries  of  Europe,  and  which  represented  the  descend- 
ants of  pioneers,  the  most  courageous  among  the  men  of  the  old 
world. — those  who  dared  to  come  to  a  new  land  and  make  their 
home  among  new  conditions.  These  immigrants,  therefore,  were 
those  best  qualified  to  bring  about  development  and  progress 
along'  different  lines.  For  these  and  other  reasons,  it  might  readily 
lie  understood  why  he  appreciated  the  invitation  to  come  to  this 
country  to  meet  his  American  confreres,  and  to  see  for  himself 
the  work  of  the  members  of  this  societv. 


THE  TREATMENT  OP  CANCER  OF  THE  LARYNX.* 

BY    PROF.    OTTOKAR    CHI  AIM. 
VIENNA. 

AN    ADDRESS    DELIVERED    BEFORE    THE    AMERICAN    LA  I ;  YNGOLOGI- 

L'AL.    KHINOLOGICAL    AND    OTOLOGICAL    SOCIETY.    AT 

ATLANTIC    CITY,    JUNE,    1909. 

Mr.  President  and  Gentlemen: — 

It  is  with  great  pleasure  that  I  comply  with  your  request  to 
deliver  an  address  before  the  American  Laryngological,  Rhino- 
logica]  and  Otologieal  Society,  for  this  association  includes  among 
its  members  some  of  the  most  prominent  and  celebrated  men  in 
our  special  line  of  work.  In  spite  of  my  many  heavy  duties 
arising  from  my  position  as  official  Instructor  in  Laryngo- 
Rhinology  in  the  University  of  Vienna,  I  concluded  to  accept  this 
most  distinguished  invitation. 

I  have  selected  as  the  subject  of  my  address.  "The  Treatment 
of  Cancer  of  the  Larynx."  a  disease  which,  before  the  invention 
of  the  laryngoscope,  was  only  superficially  known  and  but  seldom 
subjected  to  therapeutic  attention.  The  new  method  of  examina- 
tion resulted  first  in  a  more  intimate  "acquaintance  with  the  dis- 
ease, made  an  earlier  diagnosis  possible,  and  brought  out  a 
rational  therapy. 

The  importance  of  therapeutic  activity  against  this  disease 
depends  upon  the  terrible  fate  which  awaits  the  victims  who  are 
not  treated  early.  Each  one  of  you  has  certainly  been  forced 
to  stand  by,  helpless,  while  your  patient  with  inoperable  cancer 
of  tin-  larynx  journeyed  to  his  distressing  end.  The  suffering 
of  these  patients  is  much  greater  than  that  of  others  who  have 
cancer  in  other  parts  of  the  body.  In  addition  to  the  pain. 
cachexia  and  symptoms  and  fear  of  the  spreading  of  the  cancer 
to  other  parts  of  the  body,  there  are  added  symptoms  resulting 
from  interference  with  speech,  respiration,  and  deglutition.  And 
while  tin-   interference  with   respiration   may   be   for  the  moment 

♦Translated   by  Hanau  W.  Loeb,  M.   D.,  St.   Louis. 
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stayed  by  tracheotomy,  early  or  Late  in  the  disease,  it  may  make 
its  appearance  again  through  the  growth  of  the  cancer  into  the 
trachea.  Besides,  deglutition  may  become  more  difficult  by  in- 
volvement Of  the  esophagus  and  thereby  make  the  patient's  life 
unbearable. 

It  is  remarkable  how  Long,  comparatively,  these  patients  may 
remain  in  tins  stage  without  being  delivered  from  their  terrible 
Suffering,  by  an  inflammation  of  the  lung  or  a  toxic  condition  of 
Hie  blood.  They  generally  succumb  to  the  ever-increasing  weak- 
ness from  disturbed  nutrition  and  frequently  recurring  hemor- 
rhages. On  this  account,  any  effort  to  cure  cancer  of  the  larynx 
is  a  real  blessing  to  suffering  humanity,  and  a  surgeon  is  likewise 
obliged  to  undertake  serious  operations  if  there  is  merely  a  pros- 
pect for  radical  cure. 

In  reviewing  the  several  methods  of  relief,  we  should  discuss 
the  prophylaxis,  the  causal  therapy,  and  then  the  operative 
methods  and  all  the  means  directed  against  the  various  symptoms. 

Prophylaxis  would  lie  of  some  value  if  we  knew  the  cause  of 
carcinoma.  We  may,  however,  state  with  great  reserve  that 
continued  irritation  of  the  mucosa  of  the  larynx — for  instance. 
by  excessive  smoking  and  drinking, — and.  in  addition,  recurring 
catarrh,  syphilis,  (especially  according  to  Esmarch's  observa- 
tions), and.  finally,  heredity  are  to  be  considered  as  probable 
causes  of  cancer  of  the  larynx.  With  the  exception  of  these,  the 
whole  power  of  the  physician  avails  practically  nothing  as  to  the 
cause. 

The  causal  therapy  should  be  directed  against  the  bacterial  and 
protozOie  cause  of  cancer  which  has  been  extensively  studied  up 
to  the  presenl  time,  but  without  result.  The  investigations 
depend  upon  the  effort  to  cure  the  disease  by  the  injection  of 
cancer  serum.  (Adamkiewicz  and  Coley).  But.  up  to  the  pres- 
ent time,  all  of  these  attempts  have  proved  unsuccessful. 

The  use  of  the  Roentgen  rays  gave  much  hope  in  the  beginning; 
certainly  these  rays  have  a  specific  action  upon  malignant 
neoplasms,  but,  until  now.  it  has  not  been  possible  to  apply  them 
so  as  to  cure  the  disease  in  this  way.  Gradenigo,  in  his  paper 
before  the  International  Congress  of  Laryngo-Rhinology  at 
Vienna  in  1908.  reported  that  a  careful  study  of  the  entire  litera- 
ture revealed  that  all  attempts  to  cure  cancer  of  the  larynx  by 
Roentgen  rays  had.  up  to  the  present  time,  been  in  vain.  For  this 
reason,  no  time  should  be  lost  with  this  agent,  but  early  surgical 
procedure  should  be  undertaken  wherever  possible. 
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On  the  other  hand,  the  Roentgen  rays  appear  to  be  of  value  in 
inoperable  cases,  especially  when  the  larynx  is  opened  and  the 
rays  permitted  to  ae1  directly  on  the  cancer.  The  same  observa- 
tion was  made  by  D.  Bryson  Delavan.  in  1902.  and  his  views 
presented  at  that  time,  and  in  1903,  before  the  American  Laryngo- 
logical  Association,  were  concurred  in  by  Ingals,  Payson  Clark, 
Leland,  Ames.  Bliss,  Swain.  Birkett,  and  Simpson,  Most  of  the 
discussants  emphasized  the  fact  that  in  inoperable  cancer  the 
X-rays  reduce  or  dissipate  the  pain  and  stop  the  growth  of  the 
neoplasms.  Dr.  Cott  (Bryson  Delavan — Meeting  1904.  p.  152) 
was  able  to  cure  completely  a  cancer  recurrence  of  the  larynx 
by  sixteen  applications  of  the  X-rays,  so  that  there  was  no  evi- 
dence of  the  growth  seventeen  months  later.  On  the  other  hand. 
Lincoln  reported,  in  1903,  a  case  in  which  the  use  of  the  X-rays 
resulted  in  necrosis  and  extrusion  of  the  epiglottis  and  both 
wings  of  the  thyroid,  causing  death  of  the  patient  from  pulmonary 
inflammation. 

The  use  of  radium  has  given  exactly  similar  results  as  shown 
by  Gradenigo  in  his  report  made  at  Vienna  in  1908. 

Daw-burn's  method  of  influencing  cancer  of  the  larynx  by 
ligature  of  the  carotid  is  also  considered  by  Delavan  to  be  of 
value  only   in   inoperable  cases. 

Clarence  C.  Rice  reported,  in  1906,  a  case  of  carcinoma  of  the 
vocal  hand,  which  was  treated  with  subcutaneous  injections  of 
trypsin  (Fairchild's)  and  with  the  internal  administration  of 
holadin.  The  growth  was  thereby  reduced  to  one-quarter  of  its 
size,  but  this  portion  remained. 

Finally.  Czerny  (XV  meeting  of  the  Verein  deutscher  Laryn- 
gologen,  June  8,  1908)  employed  fulguration  in  the  year  1908. 
I!.'  removed  a  carcinoma  of  one  of  the  cords  by  thyrotomy  and 
permitted  sparks  of  electricity  of  high  frequency  and  high  ten- 
sion to  play  upon  the  surface  of  the  wound  for  five  minutes. 
Czerny  is  inclined  to  ascribe  to  fulguration  a  positive  influence  in 
preventing  recurrence. 

Prom  this  short  review  it  is  evident  that  none  of  the  methods 
of  treatment  mentioned  has.  up  to  the  present  time,  resulted  in 
positive  cure  of  cancer  of  the  larynx,  and  that  on  this  account 
we  must  lose  but  little  time  in  operable  cases.  On  the  other 
hand,  these  methods  have  value,  perhaps,  in  preventing  recur- 
rences, or.  at  least,  in  relieving  sufferings  and  symptoms  in  the 
inoperable  cases. 
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The  surgical  methods  alone  remain  as  of  demonstrated  value 
in  cancer  of  the  Larynx,  as  these  methods  alone  can  show  un- 
doubted cures  of  long  duration. 

The  results  of  extirpation  of  cancer  of  the  larynx  are,  as  a  rule, 
better  than  in  cancer  In  other  parts  of  the  body.  The  basis  ol 
this — which  1  need  hardly  bring  before  this  meeting  of  distin- 
guished professional  men— depends  principally  upon  the  fad  thai 
cancel'  begins  generally  upon  the  inside  of  the  larynx,  as  reported 
by  Krishaber,  in  1ST!).  The  designation,  intrinsic,  and  extrinsic 
cancer  originated  with  him. 

Intrinsic  cancer  generally  affects  the  vocal  hand  and  in  this 
way  causes  hoarseness,  which  induces  the  patient  to  consult  a 
laryngologist  early  in  the  disease;  more  uncommonly  it  is  located 
on  the  ventricular  bands,  in  the  ventricle,  or  below  the  glottis; 
in  any  event  it  has  the  special  characteristic  of  not  infecting  the 
lymph  nodes  of  the  vicinity  in  the  earlier  stages  and  even  late 
in   the   disease. 

The  early  removal  of  such  an  intrinsic  cancer  results  generally 
in  radical  cure.  Extrinsic  cancers,  on  the  other  hand,  which 
lie  about  the  margins  of  the  larynx,  affect  the  lymph  nodes  much 
earlier  and  give,  therefore,  a  much  graver  prognosis,  even  if  1 
cannot  quite  agree  with  Delavan,  who  said,  in  15)04,  "Extrinsic 
laryngeal  carcinoma  is  practically  incurable  by  operations."  inas- 
much as  some  cures  are  reported. 

A  positive  estimate  of  the  value  of  the  surgical  operative 
methods  can  only  he  determined  by  reliable  statistics.  The 
value  of  statistics  is  always  properly  subject  to  doubts,  as  the 
elements  of  error  cannot  be  fully  eliminated.  Errors  are  most 
frequently  found  in  the  statistics  of  the  results  of  operative 
methods  in  general  and  especially  in  those  pertaining  to  cancer 
of  the  larynx.  As  cancer  id'  the  larynx  is  an  uncommon  affection, 
many  busy  surgeons  and  laryngolo gists  with  large  practices  see 
few  cases  and  operate  on  still  fewer.  This  and  other  sources  of 
error  were  brought  forward  by  Semon  in  Frankel's  Archiv.  in 
1897,  and  by  Delavan  at  the  22nd  Animal  Meeting  of  the  Ameri- 
can Laryngological  Association,  in  1900.  I  am.  also,  of  the  opin- 
ion that  the  general  statistics  are  subject  to  error  for  the  follow- 
ing reasons : 

First:  None  of  these  statistics  taken  from  the  operations  of 
the  most  varied  operators  can  be  complete,  as  many  operators 
do  not  publish  their  eases. 
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Second  :  Many  operators  only  publish  those  cases  which  have 
,i  favorable  result,  and  others  only  those  which  show  some  un- 
usual characteristic. 

Third  :  It  is  often  impossible  to  report  the  later  history  of  the 
patients. 

Fourth:  The  various  operators  are  not  alike,  either  in  the 
selection  of  cases  or  in  the  ability  to  operate. 

Fifth:     Some  cases  are  reported  twice. 

Delavan  properly  requires  the  following  of  each  statistic 
component : 

First :     The  work  performed  must   be  of  the  highest  order  of 

perfect  ion. 

Second  :  All  cases  must  be  recorded  in  full,  not  only  as  to 
result  but  as  to  the  details  of  the  operation  and  of  the  after  care. 

Third:  Sufficient  time  must  elapse  between  the  operation  and 
the  final  report,  in  successful  <  ases.  to  give  full  credit  to  the 
method  employed. 

These  requirements  oan  only  lie  obtained  from  personal  statis- 
tics of  extensive  "operators  of  the  highest  standing,  who  appear 
to  have  reported  all  of  their  material,  good  and  bad."  Delavan 
diil  me  the  honor  to  name  me  with  Bergmann,  Kocher.  Mikulicz, 
Butlin,  Schmiegelow,  Fischer  and  Semon.  He  collected  the  re- 
sults of  these  operators  and  calculated  the  percentage.  These 
results  are  far  more  trustworthy  than  the  general  statistics,  even 
if  the  number  of  patients  is  not  so  numerous. 

Finally,  I  have  sought  to  classify  and  compare  the  purely  per- 
sonal statistics  of  capable  operators.  The  general  statistics,  how- 
ever, must  not  be  discredited,  inasmuch  as  they  command  a  far 
larger  number  of  cases  than  the  other  and  as  they  give  an  inci- 
dental conclusion  as  to  the  progress  in  various  periods. 

The  best  general  statistics  were  collected  by  Sendziak.  of  War- 
saw, as  he  sent,  in  1894.  a  circular  to  all  surgeons  and  laryugolo- 
gists  in  the  International  Centralblatt  fur  LaryngolQgie,  and  the 
various  surgical  and  laryngological  journals.  German,  English 
and  French,  in  order  to  study  the  cases  operated  upon,  from  the 
accounts  of  the  operators  themselves.  In  addition,  he  wrote  per- 
sonally to  numerous  operators.  Three  such  general  statistics 
have  been  published  by  Sendziak:  one  published  in  1897  (Berg- 
uniiii.  Wiesbaden),  which  included  all  cases  up  to  1894.  a  sup- 
plementary one  up  to  Hie  end  of  1897  (No.winy  lekarskie.  1899, 
Nos.  1  and  2),  and.  finally,  in  1908,  in  abstract  (Monatsschrift  1'iir 
( Hirenheilkunde.  etc..  No.  4.). 
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On  account  of  the  great  care  shown  by  Sendziak,  these  are  the 
best  statistics.  lie  excluded  all  cases  which  were  incomplete  or 
observed  too  short  a  time.  In  addition.  I  desire  to  mention  still 
another  which  1  had  made  from  the  abstracts  in  Seinon's  (Vntral- 
blatt,  particularly  from  the  beginning  of  1895  to  the  end  of  1908. 
All  the  objections  previously  mentioned  are  applicable  to  this 
which,  however,  will  serve  for  comparison  with  Sendziak 's 
statistics,  to  which  it  is  inferior  inasmuch  as  a  direct  corres- 
pondence with  the  individual  operators  was  not  possible  on 
account   of  t  he  lack  of  time. 

The  most  important  question  in  all  of  the  statistics  is.  after 
what  period  one  may  consider  a  ease  of  cancer  of  the  larynx 
operated  upon  as  definitely  cured.  According  to  Maydl.  Scheier, 
Wassermann.  Sendziak,  and  Delavan.  this  period  should  extend 
to  three  years.  Semon  thinks  that  a  case  remaining  one  year 
without  recurrence  is.  with  highest  probability,  according  to  his 
experience,  to  he  considered  as  cured.  Still.  [  believe  that  the 
period  should  be  held  as  three  years,  since  even  this  is  no  absolute 
warrant  of  continued  cure.  Several  cases  have  been  reported 
in  which  the  recurrence  was  much  later.  I  wish  to  report  several 
cases  from  my  own  practice. 

A  patient  for  whom  Billroth,  in  1889,  removed  the  left  vocal 
band  for  cancer  by  thyrotomy,  had  no  recurrence  until  four  years 
later  and  from  this  he  died  three  years  later. 

In  1900,  I  extirpated  a  vocal  band  by  thyrotomy  in  a  man  who. 
six  years  later,  died  of  cancel-  id'  the  esophagus  without  involve- 
ment of  the  larynx.  In  October.  I'M):},  I  extirpated  a  cancerous 
vocal  band  in  a  patient  who  was  affected  again  with  a  cancer  of 
the  larynx  in  July,  1908.  A  patient  died  seven  years  after  a 
unilateral  extirpation  of  the  larynx  for  Cancer,  from  a  new  malig- 
nant neoplasm  of  the  neck.  As  to  the  observation  of  others.  I 
mention  only  the  case  id'  Ilahn.  which  died  from  cancer  of  the 
cervical  lymph  nodes  eight  years  after  partial  extirpation:  and  a 
case  of  Xovaros  in  which  death  followed  six  years  after  operation 
on  the  cervical  lymphatic  nodes. 

These  cases  show  that  there  is  really  no  positive  foundation  for 
the  statistics;  still,  these  enses  are  to  be  considered  not  as  recur- 
rence, but  as  newly  occurring  cancers  in  predisposed  individuals. 

On  the  other  hand,  there  are  favorable  eases  of  cancer  of  the 
larynx  which  exhibit  a  benign  course  without  radical  operation. 
The  case  of  Krieg  and  Knans  is  well  known.  I  have  reported 
several  such  eases.     I  wish,  at  this  time,  to  speak  more  particu- 
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larly  of  one  (Arch,  fur  Laryngologie,  1908).  In  February.  1888, 
I  removed  from  the  left  vocal  cord  of  a  man  who  had  suffered 
from  hoarseness  for  two  years,  a  soft,  vascular  papillary  growth, 
which,  according  to  the  examination  of  Professor  Paltauf.  proved 
to  be  papilloma  which  was  disposed  to  degenerate  into  cancer. 
The  patient  felt  so  well  after  the  operation  and  had  such  a  clear 
voice  that  he  did  not  wish  an  external  operation  to  be  performed. 
I  removed,  by  July.  1899,,  three  recurrences  from  the  same  quite 
movable  vocal  band.  The  growth  removed  in  July.  1899,  was, 
according  to  Professor  Paltauf 's  histologic  examination,  suspici- 
ous of  carcinoma.  The  patient  still  refused  operation.  Trache- 
otomy was  finally  necessary,  in  October,  1902,  after  several  addi- 
tional intralaryngeal  operations  and  the  total  extirpation  of  the 
larynx  was  now  advised.  As  the  patient  still  persistently  refused 
external  operation,  the  disease  continued  to  make  further 
progress  and  he  died  in  1901. 

In  this  case  the  carcinomatous  growth  was  in  spite  of  repeated 
intralaryngeal  operations  confined  for  two  years  to  the  vocal  band 
and  it  did  not  interfere  with  the  movement  of  the  band,  a  good 
proof  that  intralaryngeal  operations  are  not  so  dangerous  as 
considered  by  many. 

I  must  now  speak  of  the  structure  of  carcinoma  of  the  larynx 
as  this  has  certainly  an  influence  on  the  rapidity  of  its  growth. 
The  most  common  form  of  cancer  of  the  larynx  is  the  squamous 
epithelium  form,  originating  from  the  framework  of  the  glottis. 
Horny,  squamous,  epithelial  carcinoma  or  carcinoma  karatodes  is 
less  common.  Cylindrical  epithelial  cancer  and  medullary  cancer 
are  much  less  common,  and  fibrous  carcinoma  is  the  most  infre- 
quent form.  The  most  favorable  is  the  fibrous,  which,  however,  is 
extremely  uncommon.  it  grows  very  slowly  and  infects  the 
nodes  very  late.  Squamous  cell  carcinoma  is  fairly  benign,  par- 
ticularly as  it  begins  at  the  vocal  bands.  It  affects  the  lymph 
nodes- very  late,  while,  on  the  contrary,  the  horny  epithelial  car- 
cinoma and  the  medullary  form  grow  very  rapidly  and  infect  the 
lymph  nodes  very  early. 

The  conclusions  drawn  therefrom  for  the  treatment  of  carci- 
noma of  the  larynx  were  published  by  Xavratil  (Langenbeck's 
Archiv.,  1905)  in  Buda-Pest.  According  to  him,  the  common 
squamous  cell  carcinoma  may  be  entirely  removed  by  thyrotomy 
when  it  is  intrinsic,  and  when  it  docs  not  interfere  with  the 
mobility  of  vocal  hand,  lie  advises  partial  extirpation  in 
simple,    intrinsic   squamous   cell   carcinoma,    involving   only   one- 
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half  of  the  larynx  or  the  epiglottis,  which  has  caused  no 
metastases.  He  advises  total  extirpation  in  the  beginning 
stages  of  horny  squamous  cell  cancer  and  in  squamous  cell 
cancer  which  has  extended,  if  the  lymph  nodes  are  fell  small 
and    not    fixed. 

Total  extirpation  is  not  indicated  in  extensive  intrinsic  cancer 
with  participation  of  the  esophagus  and  in  horny  squamous  cell 
cancer,  except  when  no  metastatic  lymph  nodes  are  present,  ami. 
naturally,  not  in  the  very  old. 

In  general,  these  indications  of  Navratil  can  only  he  approved, 
but  it  must  be  remarked  thai  (duck  achieved  good  results  with 
his  method  of  operation  even  when  there  was  extensive  involve- 
ment of  the  pharynx,  tongue,  trachea,  and  thyroid,  and  in  large 
lymph  node  tumors.  At  any  rate,  it  would  be  desirable  if  in  all 
cases  the  cancer  had  been  determined  by  histologic  examination 
before  he   had    recourse   to   his   radical    operation. 

As  to  the  question  of  the  province  of  the  Large  external 
operations  for  cancer  of  the  larynx,  it  must  he  conceded  to  the 
experienced  surgeon.  This  opinion  is  accepted  everywhere. 
Among  the  American  I  mention  John  Mackenzie  and  Delavan. 
Naturally,  the  physician  selected  must  have  had  experience  in 
laryngology  and  there  can  he  no  doubt  that  this  operation  should, 
in  the  main,  be  undertaken  by  laryngologists  who  have  had 
proper  training  as  surgeons.  If  is  self-understood  that  this  claim 
can  he  made  for  but  few  laryngologists. 

The  operations  which  come  into  consideration  for  radical  re- 
moval of  cancer  of  the  larynx  are  intralaryngeal  extirpation, 
thyrotomy,  partial  and  total  extirpation  of  the  larynx,  and.  in 
rare  cases,  subhyoid,   transverse  and   lateral    pharyngotomy. 

ENTRALiARTNGEAL   EXTIRPATION. 

It  is  certainly  indispensable,  in  most  of  the  cases,  to  make  a 
positive  diagnosis.  It  is  difficult,  indeed,  to  recognize  an  intrinsic 
cancer  in  the  beginning  by  laryngoscopy  alone.  Many  laryngo- 
logists. and  especially  in  America,  Thrasher  and  Simpson  in  1900, 
and  Lincoln  in  1903,  have  given  expression  to  this  view.  It  is. 
therefore,  quite  natural  to  remove  a  piece  of  the  neoplasm  intra- 
laryngeally  and  to  have  it  examined  microscopically  by  a  compe- 
tent pathologist.  This  slight  operation  does  the  patient  no  harm. 
I  need  only  mention  Semon's  report  in  1887  and  his  address 
delivered    in    11)04    before    the    Laryngological    Section    of    the 
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Academy  of  Medicine  in  New  York.  John  Mackenzie's  fear, 
expressed  in  1900,  that  the  patient  might  be  subjected  to  auto- 
infection  is  entirely  erroneous.  Mackenzie's  position,  "The  re- 
moval of  the  piece  for  microscopic  examination  too  often  means 
the  beginning  of  the  end,"  is  certainly  incorrect.  Many  oper- 
ators, including  myself,  have  never  seen  such  a  result,  and  the 
case  reported  in  this  paper  also  shows  this.  Still.  I  do  not  wish 
1n  deny  that  any  incomplete  removal  of  a  carcinoma  may  increase 
its  growth. 

Upon  this  point,  Charles  H.  Knight  made,  in  1904.  an  interesting 
report.  A  growth  on  the  vocal  band,  held  to  be  a  singer's  node, 
was  removed  with  the  cold  wire  snare  and  recognized  to  he 
cancer:  whereupon  a  rapid  growth  of  the  carcinoma  resulted. 
Therefore,  as  I  have  long  claimed,  the  external  operation  should 
not  be  postponed  longer  than  a  few  days,  or,  at  most,  two  weeks 
after  the  removal  of  the  piece  for  examination,  if  the  carcinoma 
has  been  determined  histologically.  In  this  way  the  simple  intra- 
laryngeal  operation  can  certainly  do  no  harm. 

The  case  already  mentioned,  and  several  others,  in  which. 
on  account  of  the  refusal  of  the  patient  to  submit  to  external 
operation,  T  was  forced  to  perform  intralaryngeal  extirpation, 
have  taught  me  that  a  radical  cure  can  practically  not  be  ob- 
tained by  intralaryngeal  operations. 

Therefore,  for  more  than  twenty  years  I  have  held  the  opinion 
that  as  soon  as  any  growth  in  the  larynx  has  been  determined 
to  be  cancer,  it  must  be  operated  upon  externally,  if  the  operation 
is  still  admissible. 

Still,  attempts  to  remove  cancer  of  the  larynx  by  the  intra- 
laryngeal method  have  not  been  wanting,  and  occasionally  with 
good  result. 

Elsberg,  of  Xew  York,  made  the  first  observation  of.  this  sort 
in  1864.  Recurrence  followed  and  it  was  removed  three  years 
later  by  thyrqtomy. 

The  first  case  treated  with  good  result  was  reported  by 
Schnitzler,  of  Vienna,  who  removed,  in  18G7.  a  tumor  of  the  vocal 
band  by  the  gal vano-cautery  method.  Histologic  examination 
showed  it  to  be  an  epithelial  cancer.  This  patient  remained  cured 
for  twenty-two  years. 

Indications. — Most  writers  consider  only  small  circumscribed 
tumors  upon  completely  movable  cords  as  proper  for  intra- 
laryngeal method.  1>.  Frankel,  alone,  includes  tumors  which 
almosi   cover  the  vocal   bands.     Frankel    presents  the   following 
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conditions  in  his  article  ("Die  intra! aryngeale  Behandlung  des 
Kehlkopfkrebs, "  Arch,  fur  Laryng.,  Vol.  VI,  1897):  "It  must 
be  possible  to  remove  the  entire  diseased  portion  intralaryngeally, 
;ind  one  must  penetrate  into  the  healthy  tissues.  Even  in 
thyrotomy,  if  this  becomes  accessary,  no  more  should  be  removed 
than  should  be  with  the  intralaryngeal  method.  The  favorable 
time  for  external  operation  should  never  be  sacrificed  for  an 
intralaryngeal  operation."  The  patient  must  be  under  the  con- 
tinuous care  of  the  physician. 

B.  Frankel.  Krieg,  Jurasz  and  Bresgen  report  quite  favor- 
able results  from  this  operation.  B.  Frankel  is  especially  an 
enthusiastic  supporter.  Krieg  maintains,  on  the  basis  of  his 
well-known  ease  (Arch,  fur  Laryng.,  1894).  that  favorable  results 
may  be  obtained  by  this  method  in  the  uncircumscribed  forms 
of  carcinoma.  It  is  further  known  that  the  enthusiastic  ad- 
vocates of  this  method — Frankel.  for  instance — announce  that 
recurrences  are  very  common  after  intralaryngeal  extirpation; 
as,  for  instance,  the  case  of  li.  Frankel  where  permanent  cure 
followed  only  after  four  operations. 

Among  other  authors  than  Sendziak  there  are  only  thirty  cases, 
of  which  only  twenty-two  are  of  service,  with  twelve  cures,  in 
live  of  which  the  duration  was  only  a  half  year,  in  three  two 
years,  and  in  four  over  three  years,  of  which  one  was  for  twenty- 
two  years  and  one  for  leu  vears. 
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It  is  clear,  according  to  these  statistics,  that  the  intralaryngeal 
operation  is  entirely  without  danger.  No  instance  of  death  re- 
sulted from  the  operation,  forty-six  per  cent  recovered,  but  in 
thirty-three  per  cent  there  was  recurrence.  If  one  observes  cor- 
rectly the  indications  of  B.  Frankel,  this  does  not  render  the 
chances  of  a  later  operation,  especially  thyrotomy,  any  worse. 
Still,  the  favorable  cases  are  exceptional.  For  this  reason  most 
writers,  such  as  Schrotter,  Semon,  Delavan  and  myself,  declare 
the  intralaryngeal  operation  insufficient.  Nevertheless.  Simpson 
reported  a  case,  in  1900,  a  cure  of  four  years'  duration,  and 
ijngals,  in  1007.  one  of  more  than  one  year's  standing. 

TRACHEOTOMY. 

Cannot  he  considered  as  a  curative  operation.  It  serves  only 
to  relieve  the  stenosis  of  the  larynx  caused  by  the  cancer,  or 
comes  into  play  as  a  preliminary  to  the  radical  external  operation. 

THYROTOMY. 

Was  lirst  undertaken  in  1833  by  Brauers,  in  Loewen,  for  polypi, 
and  in  1844  by  Ehrmann,  in  Strassburg,  for  carcinoma  of  the 
larynx.  Ehrmann's  case,  however,  is  so  imperfectly  reported 
that  it  cannot  be  considered  of  worth.  The  honor  of  first  proper- 
ly reporting  this  operation  for  cancer  of  the  larynx  belongs  to 
an  American — Gordon  Buck — who  undertook  it  in  the  year 
L855,  before  the  invention  of  the  laryngoscope.  He  noted,  how- 
ever, recurrence  in  five  months,  and  the  patient  died  in  ten 
months. 

Solis  Cohen  operated  in  1S68  ami  reported  cure  of  twenty 
years'  duration. 

Paul  Bruns  (Die  Laryngotomie  zur  Bntfernung  endolaryn- 
gealer  Neubildungen,  Hirschwald,  Berlin,  1878),  gives  an  ex- 
tensive presentation  of  nineteen  cases  of  thyrotomy  performed 
up  to  that  time  for  cancer  of  the  larynx,  with  the  exception  of 
the  cases  of  Buck  and  Solis  Cohen.  These  nineteen  operations 
were  [  erformed  on  fifteen  cases,  four  being  twice  operated  upon. 
In  all  cases,  lint  one.  there  was  recurrence,  and  this  patient  died 
twenty-two  months  after  the  operation  from  cancer  of  the  kidney, 
the  larynx  being  \'rrr.  Two  patients  died  shortly  after  the  op- 
eration. Besides  these,  there  were  sixteen  local  recurrences,  in 
the  main  a   few  months  after  the  operation.      Bruns  says   in   con- 
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elusion:  "Th;it  the  attempt  at  radical  extirpation  of  cancer  by 
means  of  thyrotomy  has  proved  itself  completely  unsatisfactory 
and  worthless."  We  should,  however,  not  forgel  that  wide- 
spread carcinoma  had  been  operated  upon  after  this  method  and 
that  in  five  the  operation  had  to  he  discontinued  on  account  of 
hemorrhage. 

This  compilation  made  such  an  impression  that  in  the  following 
ten  years  thyrotomy  was  performed  in  hut  few  cases. 

At  the  London  International  Congress,  in  1881,  Foulis  and 
Czerhy  formulated  their  views  that  established  cancer  of  the 
larynx  could  Only  he  relieved  by  total  laryngectomy  and  then 
expressed   almost  no  contraindications  thereto. 

Felix  Semon  stated,  in  the  discussion  at  that  time,  tluil  he 
presented  no  theoretic  objection  to  total  extirpation  as  such,  hut 
that  he  protested  against  its  invariable  use  in  all  cjiscs  of  cancer 
of  the  larynx,  as  this  was  neither  theoretically  or  practically 
established.  Semon  further  stated  that  we  must  see  to  it  special- 
ly that  a  diagnosis  of  cancer  is  made  early,  so  that  we  may  gel 
along  with  a  smaller  operation,  a  partial  extirpation,  or  splitting 
the  larynx  alone,  and  removal  of  the  soft  parts.  Semon  has. 
since  that  time,  striven  to  make  the  early  diagnosis  of  cancer 
of  the  larynx  possible,  ahd  has  materially  advanced  it.  especially 
in  England.  Hutlin.  who.  since  1883,  was  of  the  opinion  thai 
total  extirpation  should  he  done  immediately  upon  the  establish- 
ment of  the  diagnosis,  now  attempts  more  often  by  thyrotomy 
to  remove  the  soft  parts  alone  or  small  portions  id'  cartilage  also, 
and  is  convinced,  finally,  of  the  radical  value  of  this  operation  in 
propei-  eases — that  is.  early  recognized  and  not  too  extensive 
cases,  and  especially  in  those  limited  to  the  vocal  hands. 

Semon  soon  followed  his  example  and  the  favorable,  results 
of  his  operation,  in  the  lessened  number  of  deaths  from  the 
Operation  and  in  the  greater  number  of  definite  cures,  are  the 
main  reasons  why  thyrotomy.  which  formerly  occupied  such  a 
bad  reputation,  has  since  then  been  used  for  the  radical  removal 
of  cancer  of  the  larynx. 

Indications. — This  operation  is.  according  to  the  consensus  of 
opinion  of  most  operators,  only  indicated  when  the  cancer  is  small 
and  circumscribed,  when  it  involves  the  vocal  or  ventricular 
bands  without  prejudice  to  the  motility  of  the  vocal  bands.  If 
the  arytenoid  is  immovable,  it  is  an  indication  that  the  cancel' 
has  spread  to  the  deeper  portions.  Even  when  the  arytenoid  is 
not    swollen,  a    partial    extirpation    must    be    performed.     Only 
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Cisneros,  at  least  up  to  1905  (Centralblatt  fur  Laryng.,  1905, 
p.  127).  and  Pieniazek  (Archiv.  intermit,  de  Laryng.,  etc.,  March 
and  April,  1908).  up  to  1908,  recommended  thyrotomy  in  com- 
plete immovability  of  the  vocal  bands;  and  Pieniazek  also  in 
swelling  of  the   arytenoid   and  large  subglottic  extension. 

For  this  reason,  these  writers  have  such  numerous  recurrences, 
as  we  shall  see  later  in  our  statistics.  We  must,  therefore,  agree 
with  Semon  that  thyrotomy  early  enough  undertaken,  in  favor- 
able eases  is  a  truly  ideal  operation  in  cancer  of  the  larynx. 
Even  Gluck,  who  certainly  does  not  shirk  the  most  radical 
surgical  operations,  says:  "Laryngofissnre  is  not  only  a  palliative 
measure  in  the  early  stages  of  carcinoma,  but  also  a  blissful 
radical  and.  therefore,  conservative  operation." 

I  need  not  speak  extensively  of  the  technic  of  this  operation 
and  the  after-treatment,  before  this  body  of  professional  men. 
I  will  only  mention  that  most  operators  perform  tracheotomy 
first  and  then  introduce  a  tampon-canula.  Brims  (Tubingen  i. 
Moure  (Bordeaux),  and  Pieniazek  (Krakau)  are  content  with 
a  simple  canula  and  permit  the  head  to  hang  below.  Pieniazek 
and  his  assistants  have  performed  three  hundred  thyrotomies, 
twenty  for  cancer,  in  this  way.  without  a  death. 

Bntlin  and  Semon,  who  have  reported  very  favorable  results, 
and  Moure  remove  the  canula  immediately  after  the  operation 
and  suture  the  larynx   and  trachea   partially   or  completely. 

The  other  operators,  including  myself,  generally  tampon  the 
larynx  with  a  Mikulicz  tampon,  then  place  an  ordinary  canula 
in  and  remove  the  tampon  after  three  to  eight  days.  Even 
Kochler.  the  celebrated  surgeon,  and  most  of  the  other  operators, 
would  not  renounce  this  tampon,  since  it  furnishes  a  positive 
protection  against  the  entrance  of  blood,  wound  secretions. 
mucus,  and  saliva  into  the  trachea  during  the  first  few  days 
after  the  operation.  One  should  not  forget,  in  this  connection, 
after  splitting  the  larynx  to  apply  cocain  to  the  inner  surface 
of  the  larynx,  according  to  the  advice  of  Billroth,  in  1886,  and 
the  warm  recommendation  of  Felix  Semon.  or,  according  to  later 
practice,  cocain  and  adrenalin,  which  cause  contraction  of  the 
blood  vessels  for  three  hours,  but  which,  later,  gives  place  to  a 
strong  relaxation  of  the  vessel  walls. 

If  the  hemorrhage  is  ever  so  carefully  stopped  before  closure 
of  the  larynx  wound,  as  Bntlin  and  Semon  recommend,  a  sec- 
ondary hemorrhage  may  very  easily  occur  which  the  tampon 
prevents.      Deglutition    is    also   without    danger   if   the   larynx    is 
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tamponed.     No  special  position  is  required  of  1 1 1 < '  patient  under 

these  circumstances,  nor  are  nutrient  enemata,  whose  value  is 
quite  doubtful,  required  to  nourish  the  patient  during  the  first 
few  days.  It  is,  however,  true  that  immediate  closure  of  the 
wound  results  in  much  more  rapid  healing,  but  I  believe  that 
the  greater  certainty  against  inspiration  of  blood,  mucus,  or  food. 
after  the  operation,  is  of  more  value  than  a  greater  rapidity  of 
wound-healing. 

The  operation  is  done  by  most  operators  under  chloroform 
narcosis,  especially  if  the  anesthetic  is  to  be  administered 
through  a  tampon-canula.  Chloroform  narcosis  has  always  been 
the  rule  with  the  Vienna  school.  Ether  irritates  the  bronchial 
mucosa.  The  operation  under  local  anesthesia  is  recommended, 
especially  by  Kocher  and  Bruns.  1  have  tried  it  several  times. 
and  Edmund  Meyer  recommended  it  at  the  International  ConjjTesv 
of  Laryngo-Rhinology  in  Vienna,  in  1908.  Some  patients  refuse 
to  be  operated  upon  under  local  anesthesia,  and  I  must  state  that, 
according  to  my  experience,  local  anesthesia  only  occasionally 
produces  painlessness,  while  many  patients  complain  of  very 
severe  pain! 
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RESULTS  FROM  THTROTOMT. 

Comparison  of  these  statistics  teaches  that  thyrotomy  has  given 
more  favorable  results  during  more  recent  limes.  Since  L888, 
cure  has  resulted  in  fifty  per  cent  of  the  eases;  since  ls;i4.  in  fifty- 
two  per  cent.  On  the  other  hand,  the  percentage  between  1851 
and  1894  was  only  twenty-two.  Schmiegelow  I  Annales  des  Mai. 
de  1 'Or..  April,  1897)  presented  the  satistics  of  forty-nine  cases 
from  1890  to  1896,  in  which  there  was  recovery  in  fifty-six  per 
cent  of  the  cases.  A  fatal  issue  was  uncommon— from  2.4  to  9.8 
per  cent  ;  and  recurrences  appeared  since  1SS8  in  20  per  cent  of 
the  cases,  and  since  1894  in  l!U  per  cent. 

Delavan  (I.e.)  collected,  in  1900,  the  results  of  seven  operators 
who  reported  a  relatively  large  number  of  thyrotomies  and  who 
published  all  their  eases  in  great  detail.  These  operators  were 
Bergmann,  Kocher,  Mikulicz,  Butlin,  Senum.  Chiari  and 
Schmiegelow. 

My  personal  statistics  deal  with  forty-six  cases  of  thyrotomy 
for  cancer  of  the  vocal  hands,  from  181)4  to  the  end  of  1907. 
The  diagnosis  was  established  in  each  instance  by  histologic 
examination  of  a  piece  removed  for  that  purpose.  The  opera- 
tion was  done  in  one  stage  or  in  two  stages;  that  is.  by  pre- 
ceding the  operation  with  a  tracheotomy  four  to  eight  days 
before.  Of  the  twenty-three  clinic  cases,  four  were  performed 
by  a  former  assistant.  Dr.  Harmer,  now  professor  at  Prague,  and 
two  by  Dr.  Kahler.  my  present  assistant  at  the  University. 
Five  eases  I  deemed  valueless  for  statistical  purposes,  inasmuch 
as  it  was  found,  at  the  time  of  performing  the  laryngofissure, 
that  the  neoplasms  had  perforated  the  thyroid.  On  account  of 
the  poor  prospect  for  total  extirpation,  1  did  not  perform  com- 
plete laryngectomy.  There  remained  only  forty-one  eases  to 
report.  One  case  was  very  interesting  in  that  there  had  been 
no  recurrence,  but  cancer  of  the  esophagus  appeared  in  the 
sixth  year,  while  the  larynx  remained  clear.  In  another  case 
there  was.  after  four  and  a  half  years,  a  recurrence  in  the  larynx 
on  account  of  which  I  removed  almost  the  entire  larynx. 
These  two  cases  are  included  under  the  recurrences.  In  a  third 
case,  I  was  compelled  to  perform  total  laryngectomy  after  a  year 
and  a  half,  and  the  patient  succumbed  two  years  later  from  carci- 
noma of  the  lymph  nodes.  In  a  fourth  case,  on  account  of  a  re- 
currence, a  partial  laryngectomy  was  performed  by  Eiselsberg, 
with  good  results. 
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I  had  no  deaths  to  record  up  to  1904  among  the  nineteen  eases 
in  which  this  operation  was  performed.  The  three  deaths 
occurred  between  1904  and  1907,  in  two  instances  due  to  fatty 
heart,  and  in  one  to  a  secondary  hemorrhage  of  the  thyroid  ves- 
sels. End  results  of  the  eleven  definitely  healed  eases:  nine  still 
live,  from  three  to  nine  years,  and  two  died  in  four  and  seven 
years  from  an  intercurrent  non-cancerous  affection. 

I  received  a  personal  communication  from  Dr.  Koschier,  relative 
to  the  data  of  his  cases  of  laryngofissure  for  cancer. 

From  these  personal  statistics  it  appears  that  the  results  are 
exceedingly  variant.  The  percentage  of  death  is  from  0  to  25, 
of  recurrences  from  0  to  92,  and  of  cure  from  7.7  to  87.  A 
number  of  personal  statistics  include  so  few  cases  that  their 
value  is  slight.  Hut.  at  any  rate.  Semon  had  the  best  results 
with  his  twenty  cases,  from  1891  to  1904,  if  Koschier 's  eight 
cases  are  excluded  on  account  of  the  limited  number. 

My  own  statistics,  of  forty-one  completed  operations,  show 
about  the  average  results,  and.  by  reason  of  the  large  number 
of  cases,  they  give  a  most  reliable  estimate  of  the  value  of 
thyrotomy.  The  number  of  cures  would  have  been  much  greater 
if  there  had  not  been  thirty-nine  per  cent  of  my  cases  (i.  e., 
twelve  cases)  without  later  news.  These  refer  mainly  to  patients 
from  foreign  countries,  the  Balkan  Peninsula.  Russia,  and  to 
those  belonging  to  the  poorer  classes  whose  addresses  were  un- 
known. 

Very  likely  some  of  these  twelve  cases  belong  to  the  group 
of  those  recovered,  as  they  had  been  dismissed,  cured. 

The  bad  results  of  Cisneros  are  to  be  explained  on  the  basis 
that  he  included  among  the  thyrotomies.  up  to  190").  every  case 
in  which  the  vocal  band  was  partially  or  completely  immovable; 
i.  e..  such  cases  as  properly  belong  to  unilateral  laryngectomy. 

The  same  thing  pertains  to  Pieniazek  who.  likewise,  established 
too  broad  indications  for  thyrotomy. 

All  operators  report  that  the  voice  always  becomes  good  after 
the  removal  of  one  vocal  band,  and  also  after  removal  of  the 
ventricular  bands.  One  of  my  patients  delivered  scientific 
lectures  for  a  year  after  the  operation,  and  one  in  whom  I  had 
removed  both  vocal  and  ventricular  bands  in  three  thyrotomies 
can  still,  after  seven  years,  speak  quite  loud  and  can  be  under- 
stood. In  none  of  my  patients  was  it  necessary  to  reinsert  the 
canula.  For  these  reasons,  thyrotomy  is  an  operation  full  of 
blessing  in  suitable  cases.     It  has  verv  slight  mortalitv  and  ex- 
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hibits  many  Lasting  cures.     The  importanl   factor  in  producing  a 
favorable  result  is  the  early  diagnosis  of  llif  cancer. 


PARTIAL   EXTIRPATION. 

Under  this  head  are  included  the  atypica]  partial  extirpation 
and  the  typical  unilateral  form,  as  well.  Heine,  in  Prague  in 
1S74,  first  introduced  partial  extirpation  for  the  relief  of  cicatri- 
cial stenosis.  The  first  surgeon  to  use  it  for  cancer  of  the  larynx 
was  Maas,  of  Breslau,  in  1876,  who  removed  all  the  larynx  except 
a  piece  of  the  cricoid  and  the  epiglottis.  Recurrence  appeared 
in  three  months. 

Billroth,  of  Vienna,  who  first  undertook  this  operation  in  1878,. 
removed  the  whole  left  half  of  the  larynx,  and  he  gave  it  the 
name  of  "halbseitige  extirpation."  According  to  Sendziak,  this 
operation  was  performed  in  '224  cases  of  cancer  of  the  larynx 
up  to  the  end  ol  the  year  1907. 

Indications. — The  mosl  suitable  cases  are  those  in  which  the 
cancer  is  developed  upon  the  vocal  hands  and  visibly  retards 
or  prevents  their  mobility,  without  the  presence  of  lymph  node 
enlargement  and  without   the  pharynx  being  affected. 

Somewhat  less  suitable  are  the  extrinsic  cancers  which  have 
their  origin  on  the  arytenoid  or  the  aryepiglottic  folds,  and. 
finally,  those  cases  in  which  one  side  of  the  larynx  is  wholly 
involved.  If  the  other  side  becomes  eventually  involved,  it  is 
always  possible  to  remove  smaller  or  larger  portions  of  the  af- 
fected part,  hut  the  result  of  the  operation  is  always  more 
doubtful.  It  depends,  therefore,  on  the  opinion  of  the  operator. 
whether  he  attaches  importance  to  the  fact  that  a  small  portion 
of  the  larynx  is  left  in  relation  with  the  trachea,  by  means  of 
which  voice  production  is  greatly  facilitated. 

As  a  usual  thing,  tracheotomy  is  generally  performed  five  to 
fourteen  days  before  the  partial  extirpation.  This  is  quite 
necessary  if  severe  dyspnoea  is  present,  in  order  that  the  patient 
may  he  relieved  of  the  results  of  larynx  stenosis.  If  no  dyspnoea 
is  present,  the  tracheotomy  may  he  performed  immediately  before 
the  extirpation. 

The  operation  is  practically  always  performed  with  the  aid 
of  a  tampon  cannula,  under  chloroform  narcosis.  Kocher,  of 
Berne,  performed,  under  cocaine,  a  partial  extirpation  in  which 
it  was  not  necessary  to  remove  so  much  of  the  cartilage. 

I  do  not  wish,  at  this  place,  to  go  into  the  details  of  the  opera- 
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tion.  The  cricoid  may  be  spared  occasionally  in  partial  extir- 
pation. Under  these  circumstances,  naturally,  the  operation  is 
easier.  If,  on  the  contrary,  a  piece  is  taken  away  from  another 
level  of  the  larynx,  the  operation  will  be  longer  and  more  de- 
tailed, but  the  course  will  be  the  same.  I  have  often,  in  such 
cases,  removed  almost  the  entire  larynx  in  this  way,  but  of  late 
I  perform  total  resection  with  previous  suture  of  the  tracheal 
slump,  after  the  method  of  Gluck. 

If  the  pharynx  is  involved,  the  affected  portion  must  be  cut 
away  and  removed  from  the  healthy  portion.  In  this  particular, 
all  suspicious  lymph  nodes  are  included. 

After-Treatment. — The  first  tampon,  which  is  introduced  with 
special  care,  is  permitted  to  remain  as  long  as  possible.  ;is 
Koschier  recommends.  When  the  tampon  no  longer  completely 
doses,  in  about  eight  days,  it  is  replaced  by  another  and  this 
is  changed  as  often  as  necessary.  After  five  or  six  days  the 
nourishment  tube  may  be  removed,  as  the  patient  can  by  that 
time  swallow  somewhat,  and  the  granulation  formation  of  the 
wound  is  fairly  effected.  In  eight  days  the  patients  learn  to 
swallow  well,  especially  semisolid  food,  while  liquids  must  often 
be  introduced  for  a  longer  time  through  the  esophageal  tube,  in- 
troduced for  that  purpose.  Deglutition  becomes  particularly 
easy  when  the  severed  mucosa  of  the  posterior  wall  of  the  larynx 
has  united  to  the  neighborhood  of  the  tongue.  Healing  occurs 
through  granulation. 

The  opened  portion  of  the  vertical  skin  wound  closes  also 
by  granulation,  which  may  be  assisted  by  approximation  of  the 
wound  with  strips  of  plaster. 

Upon  eating,  it  is  necessary  for  some  time  to  prevent  the 
passage  of  food  into  the  trachea  by  pressure  of  a  tampon  on  the 
side  operated  upon. 

The  duration  of  the  healing  until  the  patient  swallows  without 
danger  depends  upon  the  extent  of  the  wound  and  the  strength 
of  the  patient — from  three  to  six  weeks. 

The  final  result  is  quite  good,  especially  when  the  cricoid  can 
be  retained.  Then  it  is  generally  possible  to  remove  the  cannula 
permanently  in  five  to  six  weeks.  If  the  cricoid  has  been  re- 
moved, the  lumen  of  the  larynx  is  so  greatly  stenosed  by  the 
intrusion  of  the  soft  parts  on  the  operated  side  that  the  cannula 
must  he  retained.  Often  the  cannula  may  he  worn  closed  during 
the  day.  bid  must  be  used  at  night  for  respiration. 

Natural  speech  becomes  generally  good  as  a  fold  of  the  pharynx 
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lies  alongside  of  the  healthy  vocal  band,  and  thus  forms  an  arti- 
ficial glottis.  Even  when  both  vocal  bands  arc  remov.ed,  a  fairly 
intelligible  speech  may  obtain,  as  there  may  be  anywhere  in 
the  pharynx  a  narrow  place  by  which  the  remaining  muscles  may 
produce  speech. 

The  most  serious  dangers  from  the  operation  are  shock,  sepsis, 
and,  finally,  aspiration  pneumonia.  Tn  order  to  obviate  aspira- 
tion pneumonia,  Gluck  recommended  a  laryngoplastic  at  the 
International  Laryngo-Rhinological  Congress,  at  Vienna,  in  1908. 
(See  proceedings,  pages  70  and  71.)  He  forms  an  organic  living 
diaphragm,  thus:  "By  making  a  rectangular  skin  Hap  on  the 
affected  side  in  advance  and  implanting  this  tlap  upon  the  re- 
sulting defect  after  extirpation  of  half  of  the  larynx  and  suture 
of  the  pharynx.  This  skin  Hap  ought  later,  in  some  measure, 
to  replace  the  half  of  the  larynx.  The  Hap  is  definitely  t\xn\ 
with  sutures  upon  the  remaining  portion  of  the  healthy  larynx, 
which  is  closed  from  secretion  by  tamponade  and  tampon  suture. 
In  this  way  a  complete  closure  of  the  respiratory  tract  from  the 
wound  is  attained."  This  method  seems  ;it  Leasl  worthy  of  im- 
itation. 
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TREATMENT    OF    CANCER    OP     LARYNX.  .>., 

THE    RESULTS    OF    PARTIAL    LARYNGECTOMY. 

As  an  example  of  national  statistics,  I  wish  to  make  mention 
of  the  reporl  of  Professor  Perez  relative  to  Italian  operators.  (*) 

Perez  collected  104  cases  of  extirpation  of  the  larynx  by  Italian 
operators,  of  which  only  1:}  were  partial  laryngectomy.  It  ap- 
pears, therefore,  that  the  Italian  surgeons  are  unusually  devoted 
to  total   cxtirpat  ion. 

Cure  resulted  in  these  few.  very  favorable  cases  in  4(3  per  cent 
of  the  cases.  The  large  general  statistics  show  a  decided  re- 
duction in  the  fatal  cases  and  recurrences,  and  an  increase  in 
the  cures  after  1888  and  especially  after  1895.  Delavan's 
statistics,  which  were  collected  from  the  reports  of  seven  op- 
erators by  Fischer,  show  the  transition  to  the  purely  personal 
statistics.! 

Of  the  32  partial  laryngectomies  reported  by  me,  two  each 
were  performed  by  my  assistants.  Professor  Earmer,  Dr.  Kahler, 
and  Dr.  Marschik.  at  the  clinic  during  vacation,  the  remaining 
26  by  myself.  One  case  remained  cured  for  six  years,  when  I 
lost  sight  of  him.  Another  died  six  years  and  four  months  after 
operation  from  carcinoma  of  the  neck,  which  appeared  three 
months  before  death.  I  have  included  this  case  under  the  re- 
currences. Two  of  the  eight  relatively  cured  patients  have  lived 
for  two  years  and  four  months,  and  two  years  and  two  months, 
up  to  the  present  time,  two  lived  two  years  and  eight  months 
and  two  years,  and  one  lived  eight  months  and  then  disappeared 
from  observation.  One  died  of  pneumonia  one  year  after  opera- 
tion, one  died  of  diabetes  one  year  after  operation,  and  one  died 
one  year  and  two  months  after  operation  from  a  febrile  disease 
of  two  days'  duration,  all  without  recurrences. 

There  was  recurrence  in  fifteen  eases;  in  four  after  one  year, 
in  one  after  six  years  and  four  months,  and  in  ten  after  a  few 
months.  I  removed  almost  the  entire  larynx  in  some  of*  these 
cases. 

The  persona]  statistics  show  most  varying  results;  the  per- 
centage of  fatal  cases  in  Koschier's  cases  was  only  6.25,  while 
he  had  62  per  cent  recurrences;  the  results  of  the  other  operators 
were   much    more   nearly   uniform.     An    exceptional   result   is   to 

*Atti  della  clinica  oto-rinolaringo-iatriea  della  R.  Universita  di  Roma. 
Anno  IV,  1906;  Tipographia  di  G.  d'Antonis.  Risultati  statistici  delle  larin- 
gectomie  praticate   in   Italia. 

1  -s5l'L'  page  28. 
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be  found  in  the  report  of  Gluck  who  had  no  fatal  issue  following 
the  42  hemilaryngeetomies  which  he  performed  according  to  his 
method.  However,  he  does  not  present  a  statistical  account  of 
his  cases. 

TOTAL  EXTIRPATION. 

Watson,  of  Edinburgh,  extirpated  the  whole  larynx  for 
syphilis,  in  1866.  Czerny,  while  assistant  of  Billroth,  in  Vienna, 
removed  the  entire  larynx  in  dogs  and  showed  that  they  were 
in  moderately  good  condition  afterwards.  By  reason  of  this. 
Billroth  made  the  first  operation  in  man  for  cancer  on  December 
yist,  1873.  The  patient  died,  however,  eight  months  later  from 
a  recurrence,  which  very  likely  arose  from  the  epiglottis  which 
was  not  removed.  Since  this  time,  the  operation  has  been  fre- 
quently performed.  Sendziak  was  able  to  report  188  such  op- 
erations up  to  1894,  and  more  than  416  up  to  the  end  of  1907. 

Indications. — The  opinion  of  specialists  has  been  changed  to 
the  effect  that  total  larynx  extirpation,  or  laryngectomy  as  it  is 
also  called,  is  only  necessary  when  both  sides  of  the  larynx  are 
affected.  In  general,  we  can  say  that  very  many  operators  con- 
sider those  cases  only  as  operable  where  there  are  not  many 
lymph  nodes  affected  and  these  completely  movable.  Besides, 
not  a  great  portion  of  the  pharynx  must  be  affected  with  cancer, 
and  hut  lew  of  the  rings  of  the  trachea  or  the  thyroid  gland. 
Many  operators  believe  that  those  cases  of  intrinsic  cancer  which 
crow  through  the  thyroid  cartilage  and  extend  outwardly  can 
hardly  give  any  hope  of  radical  cure.  Most  operators  operate, 
with  a  tampon  cannula,  several  weeks  after  a  preliminary  trache- 
otomy. Only  a  few  apply  a  single  cannula  and  endeavor  by  the 
position  of  the  patient,  with  head  hanging  down,  to  prevent  the 
entrance  of  blood  into  the  trachea. 

Bardenhener.  in  1890.  made  the  proposition  that  the  mucosa 
of  the  posterior  wall  of  the  larynx. — that  is.  the  anterior  wall 
of  the  esophagus. — lie  sutured  to  the  mucosa  of  the  pharynx 
in  the  neighborhood  of  the  hyoid,  thus  completely  closing  off  the 
oral  cavity  from  the  wound  remaining  after  the  removal  of  the 
larynx.  Bardenheuer  also  advised  that  the  patient  should  lie 
in  bed  in  such  a  way  that  the  head  would  he  much  lower  than 
the  tracheal  opening  so  that  the  discharges  from  the  mouth  could 
not  (low  into  the  trachea.  Butlin  and  Senion  place  the  patient 
horizontally    on    the    side    (in    the    unilateral    extirpation    on    the 
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operated  side).     The   after-treatmenl    is  the  same  ;is   in    partial 
exl  irpal  ion. 
The  completed  operation  leaves,  as  a  rule,  a  connection  between 

the  wound  opening  and  the  trachea,  so  that  the  patient,  even 
i!'  he  wears  the  cannula,  can  blow  air  through  the  window  id'  the 
cannula  into  the  pharynx  and  oral  cavity.  In  order  to  give  the 
patient  vocal  speech,  a  tube  may  he  introduced,  in  three  or 
four  weeks,  from  the  cannula  to  the  lower  end  of  the  pharynx  and 
a  reed  may  he  placed  in  this  tube.  This  instrument  is  known 
under  the  name  of  artificial  Larynx.  This  artificial  larynx,  how- 
ever, generally  gives  the  patient  such  discomfort  and  annoyance 
that  he  remains  content  with  whisper  voice.  This  whisper  voice, 
as  a  rule,  becomes  fairly  satisfactory  by  exercises  and  the  arti- 
ficial  larynx  is  discarded. 

That  it  is  possible  to  have  a  fairly  loud  voice  after  complete 
closure  of  the  pharynx  and  oral  cavity  from  the  trachea  was 
already    known    to   Czermak,    and    was   later   often   continued    by 

(duck. 

PLUCK'S   '  (FERATIOIM    METHOD. 

In  order  to  obviate  the  danger  of  aspiration  pneumonia  and 
an  infection  id'  the  neighborhood  of  the  wound  through  blood, 
discharge  or  food.  Gluck  recommended  a  procedure  at  the 
Surgical  Congress  in  Berlin  in  1881,  with  the  report  of  several 
favorable  cases,  by  which  the  trachea  is  cut  oft'  from  the  larynx 
one  to  two  weeks  before  the  operation,  drawn  forward  and 
sutured  as  carefully  as  possible  with  its  borders  in  the  skin 
wound.  This  prophylactic  suturing  of  the  tracheal  stump  forms 
an  absolute  protection  against  the  development  of  aspiration 
pneumonia.  More  recently,  he  releases  the  entire  larynx  and 
upper  part  of  the  trachea  from  their  attachments  and  then  severs 
the  larynx   from  the  trachea  and  sutures  the  tracheal   stump. 

He  uses  the  old  method  only  where  there  is  serious  dyspnoea, 
(duck  reported  in  1908  that  he  had  a  cure  in  12s  of  his  own  cases 
of  total  laryngectomy.  None  of  his  cases  of  typical  laryngectomy 
in  many  years  has  succumbed  to  the  operation.  Out  of  about 
olio  operations  on  the  upper  respiratory  and  deglutition  ap- 
paratus in  which  it  was  necessary  to  make  very  extensive  extirpa- 
tion of  lymph  nodes,  ligatures  of  the  large  cervical  vessels  and 
extensive  resection  of  portions  of  the  pharynx  and  esophagus, 
the  mortality  reached  only  13  per  cent.     Already  in  1904  he  could 
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present  a  scries  of  eleven  such  serious  eases  without  fatal  issue 
from  the  operation.  It  is  unfortunate  that  up  to  the  present 
time  there  are  no  definite  personal  statistics. of  Gluek's  operations 
for  cancer  of  the  larynx.  However,  it  appears  from  the  data 
just  mentioned  that  his  results  are  better  than  those  of  any  other 
operator.  For  this  reason  I  use  as  often  as  possible  his  method 
of  suturing  the  traehea  in  advance  and  shutting  off  the  pharynx 
from  the  trachea  and  the  adjacent  tissues;  so  far  I  am  satisfied 
with  this  method. 

Of  my  nine  cases.*  eight  were  performed  by  me  and  one  by  my 
assistant,  Dr.  Kahler,  in  the  clinic.  In  eight  of  the  cases  the 
tracheotomy  was  performed  several  weeks  in  advance.  In  my 
last  case,  it  was  necessary  on  account  of  severe  dyspnoea  to  open 
the. traehea  immediately  before  the  extirpation. 

Gluek's  method  was  used  in  all  the  cases,  for  the  trachea  was 
sutured  into  the  skin  wound  and  the  pharynx  completely  shut 
off  below  from  the  respiratory  tract. 

In  general  it  must  he  said  that  the  personal  statistics  are  in 
part  incomplete  and  in  part  the  cases  are  too  few  to  permit  any 
definite  conclusions  to  be  drawn  from  them.  The  general 
statistics,  which  show  very  favorable  results  only  remain  to 
determine  the  value  of  complete  laryngectomy.  So  far  as  mor- 
tality is  concerned,  the  results  since  1895  are  better  than  in 
partial  laryngectomy  and  are  next  to  thyrotomy;  it  surpasses  all 
other  methods  in  regard  to  recurrence;  as  to  cure,  it  ranks  just 
next  to  partial  laryngectomy  and  about  half  that  of  thyrotomy. 
Gluek's  results,  as  already  mentioned,  are  the  best.  It  is  true 
that  he  has  had  a  mortality  in  all  of  his  complete  laryngectomies 
id'  13  per  cent,  while  my  general  statistics  from  1895  to  1908 
show  only  12  per  cent,  but  he  had  many  seriously  complicated 
cases  with  involvement  of  the  tongue,  esophagus,  thyroid  gland 
and  ligature  of  the  large  vessels.  In  the  uncomplicated  cases  he 
had  no  mortality,  so  the  superiority  of  his  method  is  demon- 
strated. Cisneros  had  in  one  year  7  complete  laryngectomies 
with  suture  of  the  trachea  in  advance,  death  following  in  only 
one  case  (Boletin  de  laringologia,  Dec.  1907).  v.  Hacker  (Graz) 
and  Motella  (Madrid)  also  operate  according  to  Gluek's  method. 
Patients  upon  whom  Gluek's  method  of  total  laryngectomy  has 
been  performed  Learn  almost  always  easily  understood  pharyngeal 
speech  which  is  often  loud  in  character.     This  result   is  attained 

*See  page   34. 
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more  quickly  by  instruction  from  a  specialist  in  speech  defects. 

Deglutition  is  difficull  in  those  cases  only  in  which  a  large 
part  of  the  pharynx  or  esophagus  has  been  removed.  In  such 
cases  Gluck  uses  rubber  prosthetic  appliances  which  carry  the 
food  through  the  mouth.  1  saw  such  patients  in  London  in  1905, 
and  in  Vienna  in  1908.  in  which  (Muck  had  removed,  at  the  same 
time,  the  larynx,  some  tracheal  rings  and  a  portion  of  the  tongue 
and  esophagus.  They  wore  a  prosthetic  appliance,  were  well 
nourished,  spoke  with  a  loud  voice  in  spite  of  a  large  cervical 
fistula.  They  declared  that  they  were  satisfied  with  their  lot. 
It  is  certain  that  this  extensive  resection  of  the  larynx,  pharynx, 
esophagus  and  tongue  is  justifiable  from  an  ethical  and  social 
stand-point.  Therefore,  we  must  he  thankful  to  Gluck  for  his 
tireless  and  oft  misunderstood  efforts.  In  spite  of  this  it  must 
he  the  endeavor  of  the  laryngologist  to  recognize  cancer  of  the 
larynx  so  early  that  it  may  he  radically  cured  by  thyrotomy,  as 
this  operation  results  in  the  most  cures  and  but  slight  mortality 
even  if  there  art1  more  recurrences  than  in  complete  laryngec- 
tomy. Those  operated  upon  breathe,  speak  and  swallow  in  the 
natural  way;  but  these  results  are  attained  only  if  Semon's  advice 
is  followed,  namely,  to  perform  thyrotomy  only  if  the  intrinsic 
cancer  but  slightly  diminishes  the  motility  of  the  cords.  Early 
diagnosis,  however,  is  only  possible  after  intralaryngeal  removal 
of  a  portion  of  the  growth  for  diagnostic  purposes — an  operation 
which  is  not  difficult. 

I  must  therefore  declare  that  the  opinion  of  John  Mackenzie, 
against  the  extirpation  of  a  portion  of  the  growth  for  microscopic 
diagnosis  and  against  thyrotomy  as  a  radical  operation,  as  un- 
founded in  view  of  the  experience  of  many  distinguished 
laryngologists  as  well  as  my  own. 

Only  with  insufficiency  of  thyrotomy  is  partial  or  complete 
laryngectomy  advisable. 

UNCOMMON  OPERATIVE  PROCEDURES. 

Subhyoid  pharyngotomy    (Richet).  or  subhyoid  laryngectomy 

(Malagaigne).  is  proper  for  those  cancers  which  involve  only 
the  entrance  of  the  larynx ;  they  are  generally  located  on  the 
epiglottis  alone,  more  uncommonly  on  the  arytenoid  or  aryepi- 
glottic  fold. 

The  following  a'ives  the  results : 
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Cisneros  reported  in  1908  two  cases  without  special  details. 
The  operation  gave  very  unpleasant  immediate  results.  Semon 
(Fraenkel's  Archiv.,  Vol.  VI,  p.  412)  operated  a  single  time,  the 
patient  dying  in  four  days.  I  did  it  once  in  1897,  in  connection 
with  a  lateral  pharyngotomy  for  a  cancer  of  the  right  arytenoid 
and  of  the  recessus  piriformis.  The  patient  recovered,  but  had 
a  recurrence  in  the  lymph  nodes  at  the  end  of  that  year. 

Rene  Lacour*  collected  40  cases  operated  on  for  various  con- 
ditions, with  a  mortality  of  10  (25  per  cent).  It  is  seldom  done 
for  carcinoma  of  the  larynx.  Cisneros.  epithelial  carcinoma  of 
the  epiglottis,  recovery  (Centralblatt  fur  Laryngok.  1000);  Lutx. 
epithelioma  of  the  larynx,  recovery  I  Philadelphia  Med.  .Journal. 
February  24.  1900);  Lambert  Lack',  epithelioma  of  the  larynx, 
recovery  for  over  two  years  (Centralblatt  f.  Laryng.,  1906.  p. 
36);  Brockaert  (Centralblatt  fuer  Laryng..  1905,  p.  352).  Sub- 
hyoid pharyngotomy  with  temporary  resection  of  the  hyoid  bone 
for  tumor  of  the  arytenoid  and  pharynx,  death  in  three  weeks. 
Also,  since  1895,  six  operations  with  two  deaths,  one  recurrence 
and  three  recoveries. 

Transhyoid  Pharyngotomy  was  introduced  by  Yallas.  1896. 
It  comprehends  the  median  splitting  of  the  hyoid  bone  and 
membrana  hyoidea,  permitting  the  edges  of  the  wound  to  be  held 
apart  by  strong  retractors.  It  is  claimed  that  in  this  way  the 
passage  to  the  larynx  is  good.  Cisneros  stated  in  his  report  at 
the  International  Congress  of  Laryngo-Rhinology  at  Vienna  that 
he  had  performed  the  operation  eight  times  but  did  not  mention 
his  results. 

Median  Pharyngotomy  by  Mouret  (Bulletins  et  Memoires  de  la 

Societe  Franc,  de  Laryn.  et  de  Rhin..  1908.  p.  405),  is  a  com- 
bination of  transhyoid  pharyngotomy  and  thyrotomy.  It  has  not 
been  used  for  cancer  up  to  the  present  time. 

Lateral  Pharyngotomy  has  been  used  according  to  various 
methods,  those  of  Langenbeck,  Bergmann,  Kiister.  Mikulicz  and 
Cheever,  and  is  suitable  especially  for  carcinoma  of  the  pharynx 
and  tongue  and  less  so  for  cancer  of  the  larynx.  I  once  saw 
Gussenbaur  remove  a  cancer  of  the  left  arytenoid  after  this 
method ;   the   patient   however  died   of  diabetes   ten    days   after- 

*These   de   Paris,    1S97.      Central,    f.    Laryng.,    189S,    p.    315. 
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wards.  Lambert  Lack  (Proceedings  of  the  London  Laryngologi- 
cal  Association.  March  17,  1905;  Centralblatt  fuer.,  Laryn.,  1906), 
removed  a  carcinoma  of  the  right  arytenoid  and  pharynx,  after 
this  method.     Recovery  for  one  year. 

I  repeat,  in  conclusion,  that  in  such  a  terrible  disease  as  cancer 
of  the  larynx,  serious  undertakings  are  permitted  but  the  patient 
should  be  fully  informed  of  his  disease  with  the  greatest  indul- 
gence. The  results  of  the  individual  operation  can  be  only 
properly  determined  if  all  extensive  operators  report  all  their 
eases  with  the  utmost  detail  as  was  already  suggested  by  your 
distinguished  colleague,  Bryson  Delavan  in  1900. 


PAPER: 

EARLY  DIAGNOSIS  OF  MALIGNANT  DISEASE  OF  TILE 
LA  RYNX.  PATHOLOGY  —  PR<  >GN<  )SIS  —  AND  TREAT- 
MENT. 

WALTER    F.    C1IAPPKLL,    M.,    D.,    M.    It.    C.    S. 

No  subject  demands  or  has  received  greater  attention  from 
Laryngologists  than  Malignant  Disease  of  the  Larynx.  The  re- 
cent writing  of  Delavan,  Butlin,  Gluck,  Semon  and  others  would 
seem  to  have  been  the  last  words  from  the  greatest  authorities, 
hut  our  "Omnipotent  Council"  have  commanded  something  fur- 
ther on  this  important  and  interesting  disease.  The  writer  would 
not  presume  to  present  to  this  distinguished  Society  a  general 
resume  of  the  subject,  hut  will  present  for  your  consideration  his 
personal  views  and  experiences. 

The  early  symptoms  in  these  cases  are.  vague  and  the  clinical 
picture  obscure,  so  that  the  condition  frequently  remains  unre- 
cognized in  spite  of  the  fact  that  any  hope  of  arresting  the  disease 
depends  upon  early  diagnosis  and  treatment.  How  to  get  an  op- 
portunity to  observe  these  cases  in  their  earliest  stages  concerns 
us  very  much,  as  only  too  often  they  are  not  seen  by  competenl 
observers  until  well  advanced.  Manx-  patients  are  hoarse  for 
weeks  and  months  without  any  thought  that  their  condition 
might  he  serious.  Not  unlikely  these  patients  have  consulted 
their  doctor  one  or  more  times  for  a  supposed  cold,  before  they 
come  under  special  observation. 

It  is  marvelous  how  casually  the  usual  patient  and  doctor  will 
treat  a  continued  hoarseness ;  in  fact,  it  is  not  uncommon  for 
them  to  wait  until  some  other  symptoms  appear  before  they 
think  it  worth  while  to  get  further  advice.  How  different  it 
would  be  if  every  doctor  were  able  to  intelligently  examine  the 
larynx  and  tell  the  patient  at  his  first  visit  whether  his  hoarse- 
ness was  due  to  a  simple  laryngitis,  a  growth,  swelling  or  ulcer. 
This  is  exactly  the  stage  in  which  very  valuable  time  is  lost. 

I  think  I  can  safely  state  that  insufficient  teaching  of  laryn- 
gology in  most  of  the  Medical  Colleges  of  the  past  must  bear  the 
blame  for  this  state  of  affairs.  Personally.  I  can  state  that  I  did 
not  see  the  larynx  with  any  intelligence  until  five  years  after  I 
graduated.    About  that  time  I  spent  six  years  in  London,  and  on 
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the  continent,  and  had  a  good  opportunity  of  meeting  doctors  from 
all  parts  of  the  world.  I  know  positively  that,  with  few  excep- 
tions, the  physicians  I  met  could  not  use  the  Laryngoscope, 
though  they  had  been  in  practice  many  years.  The  same  con- 
dition of  affairs  exists  today,  and  I  do  not  believe  one  general 
practitioner  in  a  hundred,  who  graduated  before  1900,  can  satis- 
factorily examine  the  larynx.  It  is  only  two  years  ago  that  I 
exhibited  a  woman  before  the  Laryngological  Association,  who 
had  been  treated  for  asthma  by  several  well-known  physicians 
for  five  years.  A  very  easy  laryngeal  examination  revealed  a 
tnmor  as  large  as  a  hen's  egg,  swinging  loosely  on  the  top  of  the 
larynx.  I  could  relate  many  similar  cases,  and  believe  there  is 
not  a  man  present  who  has  not  had  some  such  experience.  To 
my  mind,  the  complete  neglect  of  some  practical  knowledge  of 
the  larynx  by  all  Medical  Colleges  in  the  past,  is  a  matter  of 
great  regret.  When  the  Medical  Colleges  the  world  over  graduate 
men  who  can  examine  the  larynx  as  part  of  their  routine  work, 
we  will  then  have  an  opportunity  to  see  nearly  all  these  laryngeal 
tumors  in  their  earlier  stages. 

I  am  happy  to  state  that  Columbia  University  and  some  other 
Medical  Colleges  in  New  York  have  undertaken  to  give  this 
practical  instruction  to  all  their  students.  The  fourth-year  men 
of  the  College  of  Physicians  and  Surgeons,  who  come  to  me  for 
clinical  instruction,  are  made  to  realize  the  importance  of  con- 
tinued hoarseness  in  adults  and  children,  and  during  the  past  two 
years  all  our  graduates  have  been  able  to  intelligently  describe  the 
condition  of  the  larynx.  I  do  not  believe  this  influential  Society 
could  do  a  greater  work  than  to  enlist  all  its  members  in  a  crusade 
for  better  education  in  Laryngology  among  all  the  Medical  Col- 
leges. In  my  belief,  our  brightest  hopes  must  be  centred  on  these 
lines,  and  nothing  I  say  in  this  paper  promises  better  results  to 
the  sufferer  of  laryngeal  cancer  than  the  plea  for  the  better 
training  of  the  general  practitioner  in  Laryngology. 

Cancer  of  the  larynx  represents  about  one  per  cent,  of  all 
carcinomata  in  general,  and  its  diagnosis  in  the  early  stages  is 
conceded  by  all  writers  to  be  especially  difficult.  According  to 
Semon,  not  one  single  sign  in  the  early  stages  of  Malignant  Neo- 
plasm of  the  larynx  is  in  itself  so  characteristic  that  it  establishes 
with  absolute  certainty  the  malignant  nature  of  the  formation. 
The  contour,  the  location,  the  condition  of  the  surface,  the  color 
of  the  new  growth,  Hie  condition  of  the  surrounding  tissue,  the 
mobility   of  the   vocal   cord,  the  age  of  the  patient    and   certain 
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subjective  symptoms,  all  may  and  will  assist  the  experienced  eye 
in  making  the  diagnosis,  particularly  when  several  of  them  jointly 
raise  such  suspicion.  Although  none  of  them  may  be  absolutely 
characteristic  in  the  early  stages;  nevertheless,  these  signs  and 
symptoms  taken  together  may  have  in  the  aggregate  an  essential 
bearing  on  the  diagnosis,  and  suggest  the  cancerous  character 
of  the  trouble.  The  early  recognition  of  the  disease  in  the  ma- 
jority of  the  cases  is  possible  with  the  assistance  of  the  Laryngo- 
scope. Sendziak  says  that  laryngeal  cancer  in  its  very  incipient 
stages  may,  in  most  cases,  be  diagnosticated  exclusively  on  the 
basis  of  the  laryngoscopical  picture  without  resorting  to  the  mi- 
croscope. Certain  contributary  evidence  may  be  considered  in 
arriving  at  a  diagnosis  such  as  the  predisposing  factor  of  here- 
dity. Certain  professions  and  occupations  which  predispose  to 
chronic  catarrhal  disturbances,  and  a  history  of  excessive  use 
of  the  voice  may  turn  the  diagnosis  in  the  direction  of  cancel- 
before  the  process  is  far  advanced. 

For  convenience  of  description  we  will  follow  the  usual  division 
of  Intrinsic  and  Extrinsic  cancer.  We  will  discuss  the  diagnosis 
of  the  intrinsic  variety  first.  Sex  and  age  are  recognized  by  all 
writers  as  having  an  important  bearing  on  the  nature  of  the 
growth,  and  will  be  accepted  as  generally  understood  and  de- 
scribed in  the  leading  text  books  of  the  present  time.  Hoarse- 
ness is  by  far  the  most  frequent  symptom  in  intrinsic  cancer, 
which  leads  the  patient  to  seek  advice.  While  preparing  to 
make  a  laryngeal  examination,  the  observer  will  likely  make 
mental  notes  of  the  age  and  general  condition  of  the  patient  and 
also  the  condition  of  the  mucous  membrane  on  the  pharynx  be- 
fore the  larynx  comes  into  view.  His  chief  interest  will,  in  my 
opinion,  then  centre  on  the  location  in  the  larynx  of  the  trouble 
which  is  causing  the  hoarseness.  If  the  tumor  is  found  confined 
strictly  to  the  true  vocal  cord,  the  color,  contour  and  surface 
appearance  will  be  noted.  The  color  may  be  pink.  red.  bluish 
red,  greyish  white,  and  white  in  appearance.  The  benign  growths 
may  also  present  this  same  variety  of  colors.  Therefore  too 
much  dependence  should  not  be  placed  on  color  alone  in  deciding 
the  nature  of  the  tumor.  The  shape  of  the  tumor  may  be  round, 
flat,  lobular,  irregular  and  dentated.  yet  no  variety  of  shape  has 
any  special  significance  as  to  its  malignancy  or  non-malignancy, 
neither  is  there  any  specific  character  to  the  surface  form  which 
might   give  us  further  information. 

Location    on   the    cord    should   next     fix     our    attention.     The 


42 


WALTER    F.     CHAPPELL 


anterior  half  in  a  male  over  forty  years  of  age  may  be  favorable 
to  non-malignaney ;  the  posterior  half  to  malignancy.  The  next 
point  to  consider  is  the  attachment  of  the  growth  to  the  cord. 
Does  it  sit  on  the  cord  without  seeming  part  of  it.  with  a  base 
possibly  sinaller  than  the  crown  and  with  no  surrounding  red- 
ness and  infiltration,  or  does  it  seem  to  form  part  of  the  cord 
with  a  thick  base,  and  the  immediate  parts  of  the  cord  red  and 
infiltrated?  The  former  description  I  consider  strongly  sugges- 
tive of  a  benign  growth;  the  latter  of  malignancy. 

Our  next  consideration  should  be  the  mobility  of  the  affected 
cord.  This,  in  my  experience,  is  one  of  the  most  important  symp- 
toms in  our  diagnosis,  as  I  have  never  seen  a  malignant  growth  on 
the  true  vocal  cords  which  did  not,  even  in  the  earliest  stages, 
produce  some  loss  of  motion  in  the  affected  cord.  This  may  not  be 
apparent  at  the  first  examination  but  I  am  not  satisfied  on  this 
point  until  a  number  of  examinations  have  been  made,  and  some 
at  the  latter  part  of  the  day.  after  the  patient  has  been  working, 
or  using  the  voice.  At  this  point  I  would  like  to  state  that  in 
these  early  cases  we  cannot  be  expected  to  give  a  final  verdict 
in  a  doubtful  case  after  one  examination.  It  is  my  custom  in 
doubtful  cases  tc  keep  the  patient  under  observation  for  a  week 
before  giving  my  final  decision.  Considerable  diagnostic  signi- 
ficance is  attached  by  some  to  a  slowly  and  constantly  increasini: 
dyspnea,  which  depends  upon  the  more  or  less  impeded  mobility 
of  the  affected  vocal  cord.  Sendziak  considers  this  symptom  as 
pathognomic,  to  a  certain  degree,-  of  cancer  of  the  larynx.  It  is 
a  fairly  early  symptom  if  the  cancerous  infiltratum  begins  In  the 
region  of  the  arytenoid  cartilage,  or  crico-arytenoid  articula- 
tions. 

Our  next  step  in  diagnosis  would  be  a  microscopical  examination 
of  a  piece  of  the  tumor.  This  should  be  easily  obtainable  in  the 
class  of  cases  I  have  described.  If  the  report  is  positive  as  to 
malignancy,  taken  with  the  clinical  symptoms  I  have  described. 
I  would  be  satisfied  that  we  had  a  malignant  tumor  to  deal  with: 
if.  however,  the  clinical  signs,  appearances,  etc..  did  not  support 
the  microscopical  diagnosis.  I  certainly  consider  the  clinical  pic- 
ton-  much  more  important  and  would  be  guided  by  it  in  the 
treatment   of  the   case. 

I  have  had  a  number  of  cases  when-  numerous  examinations- 
of  sections  of  the  tumor  were  made  by  differenl  observers,  who 
all  gave  a  positive  diagnosis  of  laryngeal  cancel'.  The  clinical 
symptoms  did  not  support  these  reports,  and  the  subsequent  his- 
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tories  have  proved  them  to  be  wrong.  I  will  tax  your  patience 
with  the  report  of  one  case.  We  have  the  history,  opinions  of 
consultants,  reports  of  microscopists  and  lastly,  the  present  con- 
dition of  the  patient. 

Mr.  Blank,  age  sixty,  consulted  me  in  June,  1903,  for  a  hoarse- 
ness of  six  weeks  duration,  which  had  come  on  rather  gradually 
during  the  excessive  use  of  his  voice,  in  directing  men  fighting  a 
forest  fire.  Laryngeal  examination  disclosed  a  white  growth. 
about  the  size  of  a  French  pea,  on  the  margin  and  upper  sur- 
face of  the  right  vocal  cord  at  the  junction  of  the  anterior  and 
middle  third.  The  surface  of  the  growth  had  a  granulated  ap- 
pearance and  there  was  no  thickening  or  infiltration  of  the  neigh- 
boring tissues.  One  small  red  vessel  could  be  distinctly  seen  run- 
ning backward  on  the  upper  surface  of  the  cord,  which  was  other- 
wist'  perfectly  white.  The  growth  seemed  to  hang  or  sit  on  the 
cord,  and  did  not  seem  to  be  part  of  it.  The  movement  of  the 
cord  was  not  interfered  with,  in  my  judgment.  There  was  no 
cough,  pain  or  any  other  laryngeal  symptoms.  The  personal  and 
family  history  was  excellent  and  the  patient  had  not  been  a 
heavy  smoker.  I  made  a  diagnosis  of  laryngeal  papilloma  and 
this  opinion  was  indorsed  by  Dr.  Jonathan  Wright,  but  Dr. 
Charles  Knight,  who  saw  the  case  at  the  same  time,  believed  the 
growth  was  cancerous  in  nature,  and  based  his  report  on  his  be- 
lief that  there  was  some  impairment  of  motion  in  the  vocal  cord. 
Dr.  Wright  and  myself  could  not  see  that  there  was  any  differ- 
ence in  the  movement  of  the  two  cords. 

Mr.  Blank  was  a  man  of  unusual  judgment,  and  having  thor- 
oughly mastered  all  the  writings  on  laryngeal  growths,  decided 
not  to  have  the  growth  removed  at  once,  fearing  that  operative 
measures  might  convert  his  innocent  tumor  into  a  malignant  one. 
I  offer  no  criticism  on  this  decision.  Later,  Dr.  Dundas  Grant  of 
London  pronounced  the  growth  a  papilloma.  About  two  years 
after  I  first  saw  the  growth,  I  removed  it  at  Caux  in  Switzer- 
land. Two  weeks  previous  to  the  removal,  a  well  known  laryn- 
gologist  of  Lausanne,  pronounced  the  growth  as  surely  malignant. 
As  the  tumor  had  increased  very  slowly  and  only  from  the  free 
surface,  with  no  infiltration  of  the  surrounding  tissues,  I  held 
to  the  original  diagnosis  of  Dr.  Wright  and  myself,  of  innocent 
papilloma.  The  removal  was  made  with  a  Sajous  scissor-handled 
snare,  a  special  laryngeal  canula  having  been  made  for  the  pur- 
pose. 
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The  tumor  was  sent  to  Loudon  to  the  Laboratory  of  the  Medi- 
cal Graduates  College  and  Polyclinic. 

Report  ....  herewith  some  slides  from  the  laryngeal 
growth  of  Dr.  ChappelTs  patient.  I  think  you  will  find  them 
interesting.  At  first  sight  they  appear  to  be  sections  of  a  simple 
and  innocent  papilloma.  Careful  examination,  however,  reveals 
the  presence  of  epithelial  "cell  nests"  in  various  places,  and 
although  it  is  true  that  such  ''cell  nests"  are  occasionally  seen  in 
benign  papilloma,  I  am  inclined  to  the  belief  that  the  growth  is  a 
malignant  one,  in  a  very  early  stage. 

(Signed)     A.  E.  HAYWARD  PINCH. 

Dr.  Wyatt  Wingrove  reported  at  the  same  time  that  the  struc- 
ture was  that  of  a  squamous  papilloma.  In  New  York  the  slides 
were  examined  and  reports  received  from  the  following  gentle- 
men. 

Dr.  Joiiathan  "Wright,  who  pronounced  the  specimen  a  simple 
papilloma. 

Dr.  T.  Mitchelll  Prudden  said  in  a  large  part  of  the  section  both 
the  epithelial  cells  and  the  connective  tissue  are  much  shrivelled, 
so  that  their  minute  characters  cannot  be  made  out.  So  far  as 
the  condition  of  the  section  permits  of  an  opinion  which  must  be 
based  largely  on  the  topographical  features,  the  growth  is  a  sim- 
ple papilloma. 

Mr.  L.  B.  Goldhorn  of  the  University  and  Bellevue  Hospital 
Medical  College  says : 

"I  return  herewith  the  slide  sent  to  me  for  diagnosis.  From 
a  purely  morphological  point  of  view,  the  specimen  is  from  an 
epithelioma,  which,  however,  shows  no  evidence  of  active  pro- 
liferation, and  is  therefore  either  at  a  standstill  or  of  slow  growth. 
After  receiving  the  history,  I  first  became  a  little  doubtful.  In 
many  places  the  growth  is  simple  papilloma,  but  there  are  areas 
which  are  unmistakably  epitheliomatous.  I  have  made  a  pho- 
tomicrograph of  the  most  typical  infiltrating  area,  and  shall  con- 
sider it  a  favor  to  have  you  accept  a  copy." 

The  history  of  this  case  is  a  good  sample  of  the  different  views 
which  may  exist  from  a  clinical  and  microscopical  standpoint  in 
an  early  case  of  laryngeal  tumor.  I  am  glad  to  be  able  to  report 
that  there  has  been  no  return  of  the  growth,  now  nearly  four 
years  since  the  operation.  There  is  a  small  scar  on  the  cord, 
hardly  noticeable,  but  otherwise  the  entire  larynx  has  a  normal. 
healthy  appearance. 
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My  remarks,  so  far,  have  been  confined  to  intrinsic  cancers  as 
observed  on  the  vocal  coeds.  The  other  situations  for  intrinsic 
cancers  are  subglottic,  ventricular  bands,  ventricles  of  the  larynx 
and  anterior  surface  and  base  of  arytenoid  cartilages.  Malignanl 
deposits  in  these  situations  often  progress  to  a  considerable  de- 
gree before  they  are  discovered.  In  many  cases  hoarseness  is  not 
an  early  symptom,  and  there  is  nothing  else  which  is  definite 
enough  to  cause  the  patient  to  seek  advice.  Possibly  a  little  per- 
sistent stiffness  or  discomfort  is  the  only  early  symptom  notice- 
able. Slight  localized  pain  or  soreness  is.  in  my  experience,  one 
of  the  earliest  symptoms  of  cancer  in  the  situations  just  de- 
scribed. On  a  laryngoscopy  examination  we  usually  find  a  fair- 
sized  Induing  mass,  varying  in  color,  size  and  stape  according  to 
the  location.  The  color,  shape  and  appearance  of  malignant 
growths  in  these  situations  resemble  very  closely,  early  syphilitic 
deposits,  and  I  consider  it  very  difficult  to  make  a  diagnosis  and 
know  that  mistakes  are  not  infrequent.  Any  focus  found  to  be 
deeply  imbedded  in  the  mucosa  and  indistinctly  outlined  from 
the  underlying  tissue,  should  awaken  a  suspicion  of  its  being 
cancerous  in  character. 

Jackson's  bronchoscope  has  been  of  great  aid  to  me  in  making 
the  diagnosis.  You  can  not  only  get  a  much  better  view  of  the 
tumor,  but  can  also  touch  it  and  move  it  about,  to  a  more  or 
less  degree.  This  increases  one's  knowledge  of  the  whole  situa- 
tion and  enables  one  to  remove  at  pleasure  a  part  of  the  growth 
sufficiently  large  to  make  certain  that  it  will  be  representative  of 
the  tumor.  In  my  opinion,  the  use  of  these  tubes  does  away 
with  the  necessity  of  exploratory  thyrotomy  for  diagnostic  pur- 
poses. 

A  brief  report  of  the  following  case  will  prove  interesting: 

Mr.  D.,  age  fifty,  consulted  me  in  November,  1905.  Personal 
and  family  history  good.  Three  months  previous  had  a  seven- 
cold  and  hoarseness  that  continued  until  he  saw  me.  Loss  of 
weight  had  been  great,  and  the  general  condition  was  very  bad. 
Laryngoscopic  examination  revealed  a  large  mass  involving  the 
right  aryteno-epi glottic  fold  and  all  the  tissues  above  the  ventri- 
cular band  and  posterior  surface  of  the  right  arytenoid  hung 
back  into  the  oesophagus.  Numerous  deep  ulcerations  appeared 
on  the  surface,  several  severe  hemorrhages  had  occurred,  and 
there  was  a  great  deal  of  dysphagia.  The  tumor,  as  a  whole,  had 
every  appearance  of  an  ulcerating  epithelioma,  but  the  history 
was  so  short  and  so  many  changes  had  taken  place  in  the  mass 
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in  such  a  short  time  that  I  thought  at  first  it  was  syphilis  of  the 
laryngeal  cartilages.  I  kept  Mr.  D.  under  observation  for  one 
week,  running  the  Iodide  of  Potasium  as  high  as  six  drachms  per 
day.  with  no  improvement.  Just  at  that  time  the  Laboratory 
report  of  Dr.  Jonathan  Wright  was  handed  to  me.  and  was  as 
follows  : 

"This  is  evidently  an  epithelioma  springing  from  the  basal  or 
embryonic  layer  of  the  surface  epithelium  of  the  mucosae." 

Mr.  D.  lived  near  Philadelphia,  and  acting  on  the  report  of 
the  microscope  and  his  non-response  to  the  Iodide  treatment.  I 
unwillingly  pronounced  his  case  one  of  cancer,  sent  him  home 
and  placed  him  under  the  care  of  Dr.  Braden  Kyle.  Meeting 
Dr.  Kyle  about  a  year  later  I  spoke  of  the  case,  and  he  said  it 
proved  to  be  syphilis  and  made  a  good  recovery. 

A  recent  letter  from  Dr.  Kyle  reads  as  follows: 

'"This  case  of  Mr.  D.  was  one  that  failed  to  respond  to  Iodides 
and  mixed  treatment.  I  then  used  the  compound  wine  of  Iodine, 
which  further  convinced  me  that  the  lesion  was  a  specific  one. 
I  then  used  inunctions  of  Mercury  with  excellent  results." 

This  case  is  of  special  interest  as  adding  another  to  those  which 
have  been  reported  as  cancer  from  a  microscopic  examination. 
the  subsequent  history  proving  the  microseopist's  conclusions  to 
have  been  erroneous. 

EARLY    SYMPTOMS    OF    EXTRINSIC    CANCER. 

The  epiglottis,  aryteno-epiglottic  folds,  and  arytenoid  are  the 
locations  usually  involved  when  we  speak  of  the  extrinsic  cancers. 
Of  course,  the  earliest  warnings  the  patient  would  have,  depends 
somewhat  on  the  location  of  the  growth.  Implication  of  the 
epiglottis  causes  cough  and  a  little  difficulty  in  swallowing  and 
very  early  "slips"  in  swallowing,  so  that  liquid  or  food  enters 
the  larynx  at  times.  The  first  objective  evidence  of  a  new  for- 
mation on  the  epiglottis  appears  on  the  true  margin  and  the  rela- 
tively thin  mucosa  in  the  vicinity  of  this  cartilage  facilitates  the 
early  recognition  of  the  growth,  as  well  as  the  determination  of 
its  depth  and  its  relations  to  the  surroundings.  Cancer  of  the 
epiglottis  is  relatively  easy  to  recognize!  Especial  difficulties, 
however,  belong  to  the  diagnosis  of  laryngeal  cancers  growing, 
from  the  ventricles  of  Morgagni.  or  those  developing  so  deep 
within  the  larynx  that  they  can  be  noticed  externally  only  after 
the  parts  have  been  stretched  and  the  tissues  separated  from  each 
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other.     It   is  under  these  circumstances  that  disturbances  of  the 

mobility  of  the  corresponding  vocal  cord  become  especially  sug- 
gestive. 

Implication  of  the  interarytenoid  folds  causes  hoarseness  and 
dyspnea  quite  early.  Glandular  enlargement  is  one  of  the 
earliest  symptoms  in  cancer  involving  the  aryteno-epi glottic  folds. 
In  fact,  it  is  not  unusual  that  the  discovery  of  a  small  lump  on  the 
side  of  the  neck  is  the  cause  of  the  patient  seeking  advice.  Owing 
to  the  lymphatic. arrangement  in  the  laryngeal  region,  glandular 
enlargement  appears  early  in  many  extrinsic  laryngeal  can- 
cers, and  very  late  in  intrinsic  cases. 

Pain  is  a  fairly  early  symptom,  due  to  pressure  and  not  to 
ulceration,  which  is  usually  slow  in  developing.  I  have  nothing 
new  to  add  to  the  differential  diagnosis  between  cancer,  syphilis, 
tuberculosis,  etc.  The  greatest  difficulty  I  have  experienced  has 
been  between  cancer  and  deep  laryngeal  syphilitic  deposits. 
Every  means  at  our  disposal  should  be  employed  to  exclude  syphi- 
lis, and  even  then  we  may  sometimes  be  mistaken. 

PATHOLOGY.      DR.    WRIGHT. 

Personally,  I  have  nothing  new  to  offer  on  the  pathology  of  this 
disease,  but  Dr.  Jonathan  Wright  has  given  me  the  following 
synopsis  of  a  paper  he  read  recently  at  the  New  York  Academy 
of  Medicine. 

Cancer  of  the  larynx  has  the  same  structure  in  its  various  forms 
as  cancer  elsewhere.  Neither  in  the  larynx  nor  elsewhere  is 
structure  a  sure  guide  to  malignancy,  because  the  structure  is 
dead  matter  and  malignancy  is  a  living  force  which  causes 
death.  Malignancy  depends  upon  vital  dynamics.  Structure  is 
their  incidental  or  by-product.  Certain  structure  usually  accom- 
panies malignancy,  but  not  always  nor  necessarily.  Recovery 
from  cancer  is  repeatedly  reported,  and  more  often  observed 
clinically  than  microscopically,  and  has  been  demonstrated  in  the 
experiments  on  animals.  While  this  is  true  of  cancel',  everywhere, 
it  is  especially  true  of  cancer  of  the  larynx  as  seen  by  laryngolo- 
Liists  because  laryngologists  more  frequently  have  the  opportunity 
of  observing  nascent  cancer,  tiny  excrescenes  or  small  ulcers  of  the 
cords  causing  hoarseness  and  alarm.  Such  growths  usually  present 
in  miniature,  if  examined  in  their  entirety,  all  the  minute  struc- 
ture of  larger  growths,  but  because  they  less  frequently  prove  fatal 
than  the  further  advanced  growths  meeting  the  general  surgeon. 
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mistake  iu  diagnosis  is  more  frequently  charged  upon  micro- 
scopist  than  clinician.  The  fallacy  lies,  not  with  them,  but  with 
the  orthodox  conception  of  the  nature  of  cancer.  Added  to  this 
liability  of  error  of  a  general  nature,  the  preliminary  micro- 
scopic diagnosis  of  laryngeal  cancer  has  to  be  based  on  the  ex- 
ceedingly small  fragments  usually  secured  for  microscopic  exam- 
ination, and  upon  pictures  obtained  through  rapid  hardening  and 
staining.  Such  small  fields  offer  no  opportunity  for  the  study 
of  topography,  but  we  have  to  depend  on  one  or  two  suspicious 
appearances  and  the  relation  these  bear  to  the  clinical  history 
and  gross  appearances  in  situ.  If  then,  as  I  have  said,  the  com- 
plete picture  is  well  advanced,  cancer  is  not  always  a  sure  guide 
to  prognosis,  the  one  or  two  features  present  in  a  small  bit  of 
crescent-shaped  tissue  from  a  nascent  cancer,  are  of  course  still 
more  fallacious  guides. 

PROGNOSIS. 

Garcinomata  in  any  part  of  the  body  cannot  be  considered  as 
offering  a  cheerful  outlook.  In  spite  of  the  somewhat  optimist  ic 
statement  of  one  writer  (Semon),  "that  he  considered  intrinsic 
cancer  of  the  larynx,  when  discovered  early,  and  radically  treat- 
ed, as  offering  a  more  favorable  prognosis  than  cancer  in  any 
other  portion  of  the  body."  I  regret  to  say  my  personal  experi- 
ence has  not  been  so  favorable.  Clinical  cancer  of  the  larynx  is 
always  serious,  but  a  "microscopic  cancer'"  may  give  a  more 
favorable  prognosis.  In  view  of  the  constantly  increasing  evi- 
dence of  the  total  unreliability  of  the  microscope  alone  as  a  means 
of  diagnosis  in  cancer  of  the  larynx,  one  cannot  but  wonder 
whether  it  is  not  possible  that  some  of  the  complete  cures  that 
have  been  reported,  were  not.  after  all.  cases  of  microscopic 
cancer.  When  such  a  man  as  Dr.  Jonathan  Wright  expresses  his 
doubts  about  the  microscope  and  says,  as  he  has  to  me.  that  he 
would  not  think  of  performing  any  serious  operation  on  a  growth 
in  the  larynx  without  positive  clinical  evidence  of  its  malignancy, 
it  is  certainly  time  that  this  subject  should  receive  more  consid- 
eration at  the  hands  of  all  our  special  societies. 

Various  degrees  of  malignancy  are  recognized  in  all  cancerous 
growths  and  must  be  an  important  factor  in  the  prognosis. 
Heredity  is  another  factor  bearing  on  rapid  or  slow  recurrence! 
The  original  site  of  the  growth  has  a  bearing  on  the  prognosis, 
as  does  also  early  discovery,  age  of  patient  and  nature  of  opera- 
tion. 
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Passing  to  the  treatment  of  laryngeal  cancer,  which  we  are  to 
consider  only  in  its  early  stages,  I  do  not  propose  to  consume  your 
time  reciting  the  opinions  of  others,  or  the  details  of  the  various 
operations,  as  they  are  matters  of  record  and  well  known  to  all. 
Sonic  writers,  in  discussing  the  treatment,  have  made  no  distinc- 
tion between  the  intrinsic  and  extrinsic  cancers,  which  is  an  im- 
portant division,  not  only  from  the  standpoint  of  treatment,  but 
also  diagnosis  and  prognosis.  This  division  allows  a  much  clearer 
description  and  treatment  of  the  whole  subject.  When  a  positive 
diagnosis  of  intrinsic  laryngeal  cancer  i>  mad'',  operative  meas- 
ures are  the  only  means  we  should  employ;  all  others  fail  to  cope 
with  the  gravity  of  the  disease.  Thyrotomy,  in  my  experience, 
possesses  the  greatest  therapeutic  significance  in  the  management 
of  the  disease.  It  is  suitable  when  the  growth  is  limited  to  the 
vocal  cords  or  the  soft  parts  in  the  interior  of  the  larynx.  In 
regard  to  the  post-operative  security  from  recurrence,  it  is  nearly 
equal  in  value  to  laryngectomy,  whereas  the  safety  of  the  opera- 
tive intervention  as  such,  renders  it  infinitely  superior  to  total 
or  even  partial  resection  of  the  larynx. 

In  a  doubtful  or  suspicious  case  of  laryngeal  tumor,  an  explora- 
tory thyrotomy  is  justifiable,  although,  as  already  stated.  Jack- 
son's tubes  have,  in  most  cases,  removed  the  necessity  of  explora- 
tive measures.  Personally.  1  would  not  consent  to.  or  recommend, 
complete  laryngectomy  in  any  early  ease  of  intrinsic  laryngeal 
cancer. 

Extrinsic  laryngeal  cancer  is  an  entirely  different  matter,  and 
must  always  be  considered  grave.  In  a  patient  under  fifty-five 
years  of  age,  when  the  cancerous  tumor  has  been  discovered 
early,  total  extirpation  of  the  larynx  should  be  advised,  except- 
ing when  the  new  growth  is  confined  to  the  epiglottis.  Of  course, 
the  serious  risk  of  the  operation  should  be  explained  to  the 
patient,  and  also  the  discomfort  of  wearing  a  tube,  which  he  will 
be  obliged  to  do. 

From  the  point  of  view  of  recurrence,  total  resection  of  the 
larynx  is  superior  to  all  other  operative  measures.  After  the 
patient  is  fifty-five  years  of  age,  I  do  not  advise  the  radical 
operation,  even  in  early  eases  of  extrinsic  cancer.  I  believe  the 
partial  extirpation  promises  more  for  the  patient.  The  kind  of 
partial  removal  would  depend  on  the  location  and  size  of  the 
tumor.     Complete  extirpation  of  the  larynx  has  no  attractions  for 
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me.  It  must,  however,  be  recommended  in  certain  cases,  and 
when  successful,  is  a  brilliant  surgical  triumph ;  a  Life  may  be 
saved,  but  I  know  of  no  more  pitiable  object  than  a  person 
without  a  larynx. 

DISCUSSION. 

Professor  Chiari  said  he  had  been  interested  in  Dr.  Chappell's 
remarks  concerning  the  study  of  laryngology  in  medical  colleges. 
In  Austria,  students  were  not  obliged,  up  to  1893,  to  study  laryn- 
gology  or  to  be  examined  upon  the  subject,  consequently  when 
they  left  college  they  knew  very  little  about  this  very  important 
branch.  Since  1893,  students  in  Austria  were  obliged  to  study 
Laryngology,  but  there  was  no  examination.  While  the  in- 
struction in  this  regard  was  much  better  in  America  than  in 
Europe,  the  student  upon  leaving  college  could  not  know  very 
much  about  the  subject,  inasmuch  as  it  requires  years  of  prac- 
tice to  encompass  it.  He  agreed  with  the  proposition  that  the 
dia miosis  should  be  made  by  clinic  as  well  as  miscroscopic  ex- 
amination. In  every  suspicious  case  he  gave  a  section  to  a 
competent  pathologist  for  examination,  and  in  no  instance  had 
he  found  it  necessary  to  contradict  the  pathological  diagnosis. 
In  many  instances  the  report  had  come  that  the  tumor  was  not 
malignant  but  that  it  was  suspicious,  and  in  such  eases  he  al- 
ways waited  before  operating.  In  many  cases  the  diagnosis  was 
very  uncertain.  The  differential -diagnosis  between  syphilis  and 
cancer  is  very  difficult.  He  cited  two  illustrative  cases  which 
had  come  under  his  observation.  The  first,  a  man  fifty  years  of 
age,  had  been  hoarse  for  two  months,  he  had  stenosis  of  the 
larynx  and  breathed  with  difficulty.  He  had  been  to  an  ex- 
cellent laryngologist  who  pronounced  the  condition  due  to  cancer 
of  the  larynx  and  recommended  immediate  operation.  The 
speaker  found,  upon  examination,  that  there  was  inflammation  of 
the  subglottic  space  on  either  side. 

Cancer  never  begins  on  both  sides  of  the  larynx.  In  this  case 
both  subglottic  folds  were  of  the  same  dimensions.  Believing 
it  to  be  subglottic  gumma,  the  patient  was  put  upon  potassium 
iodide,  and  in  two  weeks  he  was  much  better.  In  the  second  case 
the  patient,  n  physician,  had  been  told  that  he  had  cancel-  id'  the 
epiglottis.  The  epiglottis  was  found  to  be  ulcerated  and  sur- 
rounded by  papillar  infiltration,  and  on  the  left  arytenoid  there 
was  a  small  area  of  ulceration  and  infiltration.     The  mobility  of 
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the  vocaJ  cords  wns  quite  good.  Prom  these  clinical  appearances 
the  speaker  judged  the  condition  to  he  nonmalignant.  He  ex- 
tirpated some  of  the  papillomatous  tissue  around  the  ulcer  and 
gave  it  to  one  of  his  younger  assistants  for  microscopic  examin- 
ation. It  was  pronounced  malignant.  But  when  Professor 
Chiari  examined  the  microscopic  preparations  lie  Found  that  it 
was  pachydermia.  The  patient  recovered  entirely  under  anti- 
syphilitic  treatment.  When  an  excellent  pathologist  had  ren- 
dered the  diagnosis  ol  cancer  it  had  been  his  custom  to  perform 
the  external  operation.  When  a  negative  pathological  report 
was  rendered  he  waited  until  the  clinical  symptoms  warranted 
operation.  lie  had  not  had  the  same  experience  as  had  Dr. 
Chapped  with  the  radical  operation.  He  had  performed  total 
extirpation  in  patients  more  than  fifty-five  years  of  age,  and 
Gllick  had  operated  in  many  such  cases  with  perfect  success. 
It  was  true  that  a  patient  without  a  larynx  was  a  pitiable  object, 
hut  many  of  them  learn  to  speak  quite  well.  Gliick  had  demon- 
strated that  they  learn  to  speak  with  the  pharyngeal  voice.  One 
patient,  a  man.  could  be  distinctly  heard  in  a  large  room.  Tart 
of  the  esophagus,  the  tongue,  and  part  of  the  thyroid  gland  had 
also  been  removed  and  the  patienl  had  a  large  fistula,  and  yet 
he  could  speak  quite  well,  he  could  swallow,  and  seemed  content 
to  live.  In  such  an  unfortunate  condition  as  cancer  of  the 
larynx,  one  was  not  only  allowed  hut  perhaps  obliged  to  do  a 
radical  operation,  but  the  patienl  should  he  informed  of  the  eon- 
sequences  of  such  an  operation,  of  the  necessity  for  wearing  a 
canula  throughout  the  remainder  of  life,  and  of  having  to  learn 
to  speak. 

Dr.  George  F.  Keiper,  of  Lafayette.  Ind..  thought  the  laryngo- 
logist  responsible  for  some  of  the  pathological  reports  being  so 
indefinite.  As  a  rule  when  it  was  desired  to  remove  a  part  of  a 
growth  for  examination  the  tendency  was  to  bite  off  the  most 
prominent  part,  whereas  a  portion  of  normal  tissue  adjacent  to 
the  growth  should  also  be  submitted  in  order  that  the  pathologist 
may  see  the  difference  between  the  normal  and  pathological 
structure. 

Dr.  George  F.  Cott,  of  Buffalo.  X.  Y.,  said  McKenzie  claimed 
that  the  diagnosis  of  malignant  disease  of  the  larynx  should  "be 
made  and  operated  upon  by  clinical  examination.  For  this  state- 
ment Sir  Felix  Semon  took  him  to  task.     The  speaker  did  not  be- 
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lieve  it  safe  to  wait  for  the  clinical  diagnosis,  but  also  used  the 
microscope.  He  mentioned  a  case  which  had  been  treated  for 
six  months  for  bronchitis.  He  examined  the  patient,  found  the 
grOwth,  removed  a  piece  for  examination,  then  took  her  to  the 
hospital  intending  to  extirpate  the  entire  larynx.  At  the  time 
of  operation  he  found  that  the  right  side  had  cleared  up,  so  he 
extirpated  only  half  of  the  larynx.  Three  months  later  the  other 
side  became  involved,  but  this  was  cured  by  X-ray  treatments, 
the  only  case  on  record  at  that  time,  1901,  so  far  as  he  knew. 
The  patient  is  now  sixty-one  years  old  and  has  been  well  eighl 
years,  but  wears  a  tracheal  tube.  This  was  the  case  mentioned 
by  Professor  Chiari  in  his  oration  yesterday. 

Dr.  B.  R.  Shnrly  spoke  of  the  borderland  cases  in  which  it  was 
necessary  to  differentiate  between  syphilis  and  carcinoma.  Dr. 
Chappell  had  mentioned  only  the  iodide  of  potassium.  The 
biniodide  of  mercury  in  addition  to  the  iodide  of  potassium  would 
enable  one  to  get  the  patient  rapidly  under  the  influence  of  the 
iodide.  The  mixed  treatment  was  advantageous  in  many  in- 
stances, but  in  some  crises  it  was  impossible  to  give  it  without 
seriously  disturbing  the  stomach,  in  which  case  hypodermic 
methods  should  be  used.  He  had  employed  the  AVasserman  test 
in  many  suspected  cases  of  syphilis  in  the  upper  respiratory  tract 
and  had  found  it  helpful.  Jackson's  autoscope  for  obtaining 
pieces  for  microscopic  examination  was  useful. 

Dr.  Sidney  Yahkauer,  of  New  York  City,  called  attention  to 
the  hemolysis  test  for  carcinoma.  It  had  been  demonstrated  that 
the  blood  serum  of  cancerous  patients  causes  laking  of  the  blood, 
corpuscles  of  the  normal  individual.  In  eighty  per  cent,  of  cases 
of  carcinoma  this  had  been  found  to  be  true.  The  method  of 
applying  the  test  was  described,  also  the  improvement  upon  the 
method  which  Dr.  Charles  A.  Elsberg,  of  New  York,  had  recently 
made.  According  to  Dr.  Elsberg's  method,  normal  blood  cor- 
puscles were  added  to  the  serum  from  the  cancerous  individual. 
Injected  under  the  skin  of  a  normal  person  this  would  give  no 
reaction,  whereas  in  patients  with  carcinoma  a  distinct  reaction 
occurred  ;it  tin-  point  of  injection.  The  reaction  consisted  of 
swelling  and.  redness  of  the  skin,  which  disappeared  in  twenty- 
four  hours.  Dr.  Elsberg's  results  in  over  a  hundred  c.-ises  bad- 
shown  that  every  case  of  known  carcinoma  gave  a  positive  re- 
action, that  only  a  few  diseases  other  than  carcinoma  gave  ;i 
partial  reaction,  and  thai  such  dis'-;ises  were  readily  differentiated 
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from  carcinoma,  such,  for  example,  as  typhoid  fever,  and  ad- 
vanced tuberculosis.  The  method  had  not  been  tested,  so  Far  as 
the  speaker  knew,  in  carcinoma  of  the  larynx,  and  it  would  be 
interesting  from  a  laryngological  and  pathological  point  of  view 
to  make  the  test  in  the  stage  before  the  appearance  of  enlarge- 
ment of  the  lymph  glands.  It  was  doubt  fid  whether  there  would 
be  carried  in  the  blood  in  such  cases  enough  of  the  hemolytic 
substance  to  give  the  test. 

Dr.  Chapped,  in  closing  the  discussion,  was  interested  to  know 
that  in  Professor  Chiari's  country  examination  of  the  larynx  was 
not  obligatory  in  medical  colleges,  as  it  is  in  most  colleges  in  this 
country.  In  times  past,  laryngology,  otology  and  rhinology  were 
practically  ignored,  but  were  now  given  more  attention  by 
medical  colleges  and  tin1  profession  at  large,  and  the  upper  air 
tract  had  come  to  be  recognized  as  a  great  avenue  of  infection. 
He  had  not  employed  the  tests  referred  to  by  the  previous 
speakers.  Ordinarily  he  gave  mercury,  as  suggested  by  Dr. 
Shurly.  Me  had  found  that  it  exerts  a  more  decided  effect  upon 
the  cartilage  than  the  iodide  of  potassium  in  syphilis  of  the  larynx. 


PATHOLOGY  AND  TREATMENT  OF  RECURRENT  QUINSY. 

ROBERT  C.   MYLES,  M.   D.,   New   York. 

One  morning  about  eighteen  years  ago,  a  young  woman  whom 
I  had  previously  treated  for  peritonsillar  abscess  sent  for  me.  I 
could  not  visit  her  until  late  in  the  afternoon,  and  then  found 
that  she  had  suffered  all  day  from  the  symptoms  of  acute  quinsy. 
There  was  a  peritonsillar  abscess,  which  had  relieved  itself  and 
was  discharging  from  one  of  the  crypts  in  the  tonsil.  There  had 
been  no  symptoms  of  quinsy  on  the  previous  day. 

On  passing  the  probe  through  the  discharging  opening,  I  found 
a  cavity  with  apparently  firm  organized  walls.  It  was  self-evident 
that  an  abscess  could  not  have  formed  in  so  brief  a  space  of  time. 
I  removed  the  tonsil,  including  its  central  basic  capsule,  and  found 
a  cavity  about  half  by  three-quarters  of  an  inch,  occupying  the 
triangular  space  external  to  the  central  part  of  the  capsule  of 
the  faucial  tonsil.  The  walls  of  the  cavity  were  firm,  thick,  and 
covered  with  a  glistening  membrane.  Under  drainage,  the  cavity 
gradually  shrank  to  a  very  small  size,  and  remained  as  a  part  of 
the  wall  of  the  fauces. 

The  pathologic  condition  of  this  case  was  probably  due  to  the 
retention  on  some  previous  occasion  of  decaying  septic  debris  in 
the  bottom  of  a  lacuna.  Some  of  this  infected  material,  either  by 
erosion  or  through  lymphatic  or  venous  channels,  had  penetrated 
the  x^ry  thin  capsule  or  fibrous  investment-sheath,  which  is  the 
only  barrier  between  the  blind  pouches  of  the  tonsils  and  the 
cellular  tissue  of  the  triangular  space,  and  formed  an  abscess 
there  with  its  central  necrotic  area  surrounded  by  a  phagocytic 
wall.  These  walls  did  not  collapse  so  that  the  cavity  could  be- 
come obliterated,  because  sufficient  aperture  and  drainage  were 
not  made  and  maintained  during  the  crucial  time.  The  lack  of 
a  sufficiently  free  opening,  either  by  rupture  or  incision,  during 
the  first  few  weeks  after  the  acute  attack,  is,  in  the  writer's 
opinion,  the  principal  cause  of  the  cold  fistulous  abscess  cavities 
which  are  found  so  frequently  associated  with  rapidly  recurrent 
quinsies. 

Theoretically,  we  can  partially  account  for  the  formation  and 
maintenance  of  these  persistent  cavities  by  ihe  mechanical  action 
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of  the  palatoglossus  and  the  palato-pharyngeous  muscles  upon  the 
triangular,  cellular  space  external   to   the   tonsil   and   inside   the 

superior  constrictor  muscle.  The  author  has  noticed,  in  almost 
every  case,  that  the  cavity  discharges  from  one  of  the  lacunae 
through  an  opening  quite  a  distance  above  its  floor.  This  con- 
dition creates  a  reservoir  which  is  imperfectly  emptied  by  the 
action  of  the  above  mentioned  muscles,  while  the  median  and  ex- 
ternal walls  of  this  cul  de  sac  are  frequently  separated  by  the 
movements  of  the  tongue  and  pharynx.  Since  observing  this  case, 
it  has  heen  my  custom  to  look  for  these  fistulous  discharging 
cavities  in  all  cases  of  recurrenl  quinsy.  I  have  found  them  in 
nearly  all  the  cases  where  the  premonitory  symptoms  have  been 
brief,  and  the  formation  of  pus  sudden.  These  cavities  appear  to 
he  more  frequently  the  result  of  inflammatory  conditions  than  of 
any  cystic  formations  in  the  neck.  Their  walls  are  thick  and 
solid,  and  contain  a  heavy  deposit  of  phagocytic  material. 
Occasionally,  tuhelike.  diverticular  cavities  extend  downward  to 
the  hyoid  fossae,  nearly  to  the  beginning  of  the  esophagus,  or 
upward  toward  the  region  of  the  Eustachian  tube. 

I  have  seen  cases  where  the  fistulous  tracts  burrowed  into  the 
base  of  the  tongue,  high  up  into  the  soft  palate  or  down  to  the 
hyoid  fossae.  Some  cases  seem  to  cure  themselves  spontaneously 
by  a  process  of  inflammatory  obliteration,  and  this  probably  was 
the  hasis  of  the  old  belief  that  quinsy  would  return  if  opened  with 
the  knife.  In  some  cases,  the  tonsil  has  heen  enucleated  by  dis- 
secting through  the  point  of  union  of  the  tonsil  with  the 
margin  of  the  mucous  membrane  of  the  opercular  or 
involucral  fold,  and  then  continuing  the  dissection  with  sharp 
or  dull  elevators  around  the  sides  and  a  part  of  the 
base  exterior  to  the  capsule.  The  chronic  inflammatory  de- 
posits make  this  procedure  much  more  difficult  than  in  the 
ordinary  eases  of  diseased  tonsils.  I  have  always  used  the 
traction  forceps  and  wire  snare  with  extreme  caution  during  the 
final  part  of  the  technique:  yet,  on  several  occasions,  portions  of 
the  superior  constrictur  muscle  have  been  removed  with  the  mass, 
a  large  part  of  the  external  wall  of  the  cavity  remaining  lower 
down. 

The  most  satisfactory  operative  procedure  consists  of  dissect- 
ing the  tonsils  from  the  pillars  with  sharp  properly  shaped  knives, 
leaving  enough  of  the  capsule  around  the  outlet  of  the  tonsil- 
cavity  to  prevent  adhesion  across  the  space  between  the  pillars, 
then  removing  the  tonsil  as  deeply  as  possible  with  the  traction 
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forceps  and  snare.  After  this,  remove  with  the  author's  exeisor 
forceps  all  of  the  medium  wall  of  the  cavity  that  may  he  rep- 
resented by  the  basic  capsule  of  the  tonsil.  The  fistulous  tract:! 
that  lead  from  the  main  cavity  can  be  incised  with  a  curved 
history  as  far  as  may  be  safe.  In  the  cases  where  the  diverticulum 
extended  down  to  the  hyoid  fossae,  a  string  was  used  to  gradually 
cut  through  and  convert  the  fistula  into  an  open  tract. 

DISCUSSION. 

Dr.  John  P.  Barnhill,  of  Indianapolis,  Ind.,  asked  Dr.  Myles  if 
he  would  give,  in  closing  the  discussion,  something  more  of  the 
pathology  in  the  cases  mentioned.  Since  the  adoption  of  the 
radical  tonsil  operation,  it  had  often  been  found  that  the  capsule 
of  the  tonsil  was  so  firm  and  dense  that  it  would  seem  impossible, 
unless  it  were  diseased  and  broken  through,  for  the  abscess  to 
form  outside  the  tonsil.  He  would  like  to  know  whether  Dr 
Myles  believed  the  capsule  to  be  diseased  and  broken  through, 
thus  allowing  the  bacterial  products  to  pass  through  the  crypts 
to  the  peritonsillar  tissue. 

Dr.  Wendell  C.  Phillips,  of  New  York  City,  thought  the  con- 
dition described  by  Dr.  Myles,  if  he  understood  the  reader  of  the 
pa  pel'  correctly,  was  fairly  common.  He  had  frequently  observed 
cases  in  which  chronic  abscesses  remained  in  and  about  the  basic 
membrane  of  the  tonsil  and  which  continued  to  discharge  for 
years,  with  occasional  acute  exacerbations  in  the  form  of  periton- 
sillar abscesses.  He  recalled  one  case  in  which  the  pus  accumu- 
lated every  two  or  three  days,  wherein  the  patient  himself  learned 
to  put  his  finger  upon  the  base  of  the  tonsil  and  squeeze  out  the 
mass  of  pus  and  broken  down  tissue.  Since  beginning  to  do  this. 
the  man  had  never  had  an  attack  of  quinsy,  though  he  had  had 
one  attack  of  acute  inflammation  which  involved  the  epiglottis 
and  caused  edema,  and  seemed  to  be- of  bacterial  origin. 

Dr.  Myles,  in  closing  th*1  discussion,  said  the  condition  described 
by  Dr.  Phillips  was  due  to  sudden  occlusion  of  the  tonsillar  outlet. 
In  other  cases,  there  was  no  occlusion  of  the  outlet,  as  could  be 
demonstrated  by  pulling  the  anterior  pillars  forward,  and  out- 
ward. Dr.  Barnhill 's  question  concerning  the  pathology,  could 
only  be  answered  theoretically.  He  had  taken  some  of  these  cases 
in  order  to  study  the  clinical  pathology,  had  made  a  lame  opening 
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through  the  palatodmccal  membrane,  external  to  the  tonsil,  and 
kept  it  open  for  a  month  or  two,  in  order  to  watch  the  walls  of 
the  cavity.     The  opening  would  close  if  left  undisturbed.     The 

cavities  became  smaller — but  were  never  entirely  obliterated. 
The  pus,  in  his  experience,  was  always  external  to  the  capsule  in 
this  class  of  cases.  There  were,  however,  many  cases  of  another 
class  in  which  the  pus  formed  within  the  capsule. 


THE  INTRANASAL  FRONTAL  SINUS  OPERATION;  THE 
ACCESSIBILITY  OF  THE  SINUS  AND  THE  PROGNOSIS 
OF   THE   OPERATION. 

By    THOMAS    CHEW   WORTHTNGTON,    Baltimore. 

The  frontal  sinus  and  ethmoidal  cells  are  too  intimately  asso- 
ciated clinically  to  describe  diseased  conditions  and  treatment  of 
one  without  the  other.  Cases  of  frontal  sinus  disease  which  are 
remediable  by  intra-nasal  operation  may  be  classed  under:  (a) 
catarrhal  inflammation  of  the  mucous  lining  of  the  cavity, 
characterized  by  sero-mucous  or  mucous  secretion;  (b)  purulent 
inflammation;  (e)  those  cases  in  which  the  signs  point  to  frontal 
sinus  disease  and  which  are  relieved  by  freely  opening  the  sinus, 
but  in  which  no  secretion  is  found  either  before  or  during  the 
operation;  in  these  cases,  the  symptoms  are  probably  due  to  con- 
gestion and  to  disturbances  of  air  pressure  within  the  sinus.  I 
must  furthermore  call  attention  to  the  fact  that  in  all  of  these 
cases  whether  purulent,  mucous  or  in  the  absence  of  secretion, 
there  may  be  more  or  less  free  opening  giving  vent  to  the 
secretions  and  entrance  to  the  air,  or  there  may  be  partial  or 
complete  obstruction.  They  may  be  different  stages  of  one 
disease  or  each  may  follow  a  distinctly  separate  course  with  pain 
as  the  only  and  most  constant  symptom,  especially  in  the  obstruc- 
tive cases. 

If  the  radical  intra-nasal  operation  for  disease  or  obstruction  of 
the  frontal  sinus  were  more  frequently  performed,'  the  external 
operation  would  seldom  be  found  necessary.  I  make  this  state- 
ment. 

First,  because  of  the  ease  and  safety  with  which  the  diseased 
sinus  can  be  entered  and  drained  through  the  nose; 

Secondly,  because  the  operation  under  cocaine  and  adrenalin 
has  the  advantage  of  being  almost  without  pain  or  bleeding; 

Thirdly,  because  the  results  will  compare  favorably  with  the 
external  operation  without  its  resulting  deformity;  and. 

Finally,  because  tin-  external  operation  can  always  he  done 
where  the  intra-nasal  operation  has  failed,  or  if  urgency  demands. 

I  have  never  seen  purulency  or  obstruction  of  the  frontal  sinus 
without  purulent  or  other  inflammation  of  the  ethmoidal  cells, 
and  this  diseased  process  soon  causes  degeneration  and  softening 
of  the  cells  about  the  front o-nasa  1  duel    so  that  entrance   into  the 
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frontal  sinus  is  easy  of  accomplishment  and  perfectly  safe  within 
certain  limitations.  The  cases  which  I  exclude  are  those  where 
the  frontal  sinus  is  abnormal  as  to  size  or  location,  rendering 
entrance  from  within  an  impossibility.  In  order  to  demonstrate 
the  accessibility  of  the  sinus.  1  refer,  to  radiographs.  Nos.  1.  2,  3, 
4.  "),  (i  7.  taken  from  two  cadavers  with  the  instruments  in  the 
frontal  sinuses  (anterior-posterior  and  lateral  views',  and  dem- 
onstrating the   three  different   angular   curettes   and   the   s] n 

curettes  in  position. 

The  frontal  sinus  operation  should  never  be  done  either  by  the 
internal  or  external  route  unless  every  effort  is  made  before  or 
at  the  time  of  operation  to  eradicate  all  ethmoidal,  sphenoidal  or 
maxillary  sinus  disease,  in  order  to  lessen  the  possibility  of  rein- 
fection of  the  frontal  sinus,  either  by  the  force  of  irrigation  or  in 
the  effort  to  clear  the  nasal  chandlers  in  the  use  of  the  handker- 
chief. 

Many  rhinologists  have  for  a  long  time  been  doing  this  opera- 
tion; some  almost  identically  as  about  to  he  described,  and  others 
by  very  different  methods,  hut  all  with  the  same  end  in  view  and 
I  believe  with  equally  good  results.  In  this  connection,  it  is 
therefore  only  necessary  for  me  to  mention  several  points  in  the 
operation  which  strongly  appeal  to  me  and  to  describe  a  few  in- 
struments which  I  have  found  particularly  useful  in  accomplish- 
ing this  work. 

Unless  the  middle  turbinate  has  a  very  strong  attachment,  I 
prefer  making  a  cut  in  tin1  neck  of  the  bone  with  Holmes's 
scissors,  or  the  Myles's  thin  straight  cutting  forceps  and  com- 
pleting its  removal  by  evulsion  with  Farnham's  larger  size  grasp- 
ing forceps.  When  the  middle  turbinate  is  very  hard  and  strong, 
it  is  safer  after  the  first  cut  to  complete  its  removal  with  the  snare. 
This  uncovers  a  few  anterior  and  especially  the  posterior  ethmoi- 
dal cells  and  sometimes  a  part  of  the  anterior  sphenoidal  wall. 

By  cutting  or  grasping  forceps  the  posterior  ethmoidal  cells 
and  the  anterior  sphenoidal  wall  are  then  removed  as  freely  as 
may  be  found  necessary,  leaving  the  anterior  cells  until  the  last 
because  of  the  occasional  profuse  hemorrhage  from  opening  a 
la  rue  anterior  ethmoidal  vessel,  an  accident  which  interferes 
materially  with  locating  the  fronto-nasal  duct.  In  the  removal 
of  these  cells  very  little  force  should  be  used,  especially,  about  the 
region  of  the  lachrymal  bone,  or  the  os-planum,  as  it  is  not  diffi- 
cult to  break  into,  or  pull  out  important  structures.  For  this 
part  of  the  operation,  I  prefer  sharp  cutting  forceps,  straight  or 
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angular,  as  may  be  found  necessary,  with  several  angular  cur- 
ettes having  straight  and  stiff  handles.  (Plate  1,  a.  b.  c)  Then 
with  a  probe  or  one  of  the  sharply  pointed  angular  curettes,  the 
frontal  sinus  is  entered  and  the  operation  of  enlarging  the  open- 
ing through  the  fronto-nasa,]  <  1 1 1 < •  t  is  completed  with  the  same 
curette  by  passing  it  up  as  far  as  possible,  close  to  the  anterior 
wall  of  the  sinus,  and  cutting  downward  and  forward,  and  always 
in  a  vertical  anterio-posterior  plane 

The  opening  can  be  made  smoother  and  sometimes  a  little 
larger  by  rasps,  right  and  left  (Plate  I.  d.  e.)  which  I  have  had 
made  and  which  are  a  modification  of  the  instruments  devised  by 
Dr.  Good  for  the  same  purpose.  The  frontal  sinus  can  now  be 
examined  with  instruments  to  a  much  greater  extent  than  seems 
possible  to  one  not  working  in  this  field. 

I  have  performed  this  operation  a  great  number  of  times  in 
my  private  practice  and  on  dispensary  patients.  I  regret  that 
I  have  careful  records  of  only  fifty-nine  cases  and  it  is  these  only 
which  this  paper  will  comprise.  These  cases  were  all  in  the  white 
race:  twenty-nine  were  males  and  thirty  were  females;  thirteen 
were  between  the  ages  of  nine  and  twenty  years;  thirty-seven  be- 
tween twenty  and  fifty  years  and  nine  between  fifty  and  seventy 
years. 

The  earliest  age  was  nine  and  three-quarters  years,  the  oldest 
was  sixty-nine  years.  In  five  cases  there  was  a  history  of  less 
than  one  month's  duration;  in  three  a  history  of  less  than  one 
year;  in  forty-six  a  history  of  one  to  twenty  years,  and  in  five 
eases  a  history  of  twenty  to  forty  years  of  catarrhal  sinusitis. 
I'ain  was  a  prominent  symptom  in  fifty-two  cases.  In  seven 
there  was  no  pain. 

In  thirty-four  cases  the  frontal  sinus  contained  pus,  in  seven- 
teen the  fluid  was  mucous  or  muco-purulent,  and  in  eight  there 
was  no  discharge  which  could  be  traced  as  coming  directly  from 
the  frontal  sinus,  and  which  I  have  classed  under  heading  "C". 

In  twenty-nine  cases  both  frontal  sinuses  were  opened  intra- 
nasally  representing  fifty-eight  frontal  sinuses;  in  fourteen  the 
right  frontal  was  opened;  in  twelve  the  left.  In  one  case  I  failed 
1o  open  the  right,  and  in  another  the  left,  while  in  one  of  these 
latter  cases  its  fellow  was  easily  entered.  In  two  cases  or  four 
frontal  sinuses.  I  failed  to  enter  either  sinus.  In  one  of  these 
lasl  mentioned  c;ises  I  succeeded  later  in  obtaining  a  radiograph 
which  shows  absence  of  the  frontal  sinuses. 

In  !K'.' v   of  these  c;ises.  therefore,  llie  sinus  was  accessible  intra- 
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oasally.     In  lour  eases  a  pari  of  the  inner  orbital  wall  had  been 
destroyed  as  a   result  of  ethmoidal   caries. 

In  case  31,  upon  opening  a  large  ethmoidal  cell  the  dura  was 
exposed  for  perhaps  half  an  inch  in  length;  it  appeared  pink, 
glistening  and  pulsating,  with  tine  vessels  over  the  exposed  sur- 
face. The  intra-nasal  operation  was  continued  and  the  frontal 
sinus  opened  without  interference  with  the  dura.  The  patient. 
a  man  aged  thirty-seven,  who  had  suffered  for  ten  years  from 
multiple  purulent  sinusitis,  made  a  good  recovery. 

Of  the  fifty-nine  cases,  only  two  were  not  relieved  of  pain. 
(Xos.  3  and  44 j 

Forty-three  eases  are  apparently  well,  eighl  are  much  improved, 
hut  not  entirely  well,  three  were  lost  sight  of  soon  after  opera- 
tion; one  had  an  external  radical  operation  dune  and  will  be 
referred  to  later  as  No.  :) ;  one  was  relieved  for  a  time  and  will 
he  referred  to  later  as  No.  29,  and  three  cases  ended  fatally. 

The  firsl  of  this  series  of  59  cases  was  operated  upon  in  Feb- 
ruary, 1905;  the  last  in  dune.  1908.  In  case  No.  44  where  I 
could  not  say  with  certainty  that  I  had  opened  either  frontal 
sinus  (and  therefore  class  it  as  unopened),  I  advised  an  externa! 
double  operation  which  was  declined  and  the  patient  was  lost 
sight  of. 

In  case  Xo.  3,  I  thought  the  left  frontal  sinus  had  been  opened, 
but  the  instrument  had  entered  a  high  ethmoidal  cell  and  the 
PrOntal  sinus  could,  not  have  been  entered  through  the  nose  as- 
was  demonstrated  at  the  time  of  operation,  and  before  operation 
by  a  radiograph  made  for  an  eminent  rhinologist  in  another  city, 
to  whom  I  had  referred  tins  patient  in  consultation,  and  who.  at 
the  request  of  the  patient  and  with  my  approval,  opened  the  left 
frontal  sinus  from  without  in  November."  1007.  It  is  my  duty 
to  state  that  this  patient  has  not  been  relieved  of  her  discomfort 
by  either  the  intra-nasal  or  the  external  operation. 

REPORT  OF  CASES   OF   SPECIAL   INTEREST. 

Case  2!)  was  a  female,  age  64,  with  a  history  of  nasal  catarrh 
for  40  years  and  referred  to  me  by  Dr.  II.  O.  Reik.  He  informed 
me  that  "her  condition  had  been  very  precarious  and  indicative 
of  serious  brain  trouble,  probably  cerebral  tumor  or  abscess,  and 
at  a  consultation  it  had  been  decided  that  she  would  not  likely 
survive  an  external  frontal  sinus  operation  with  general 
anesthesia."  When  I  saw  the  patient  with  Dr.  Reik,  she  com- 
plained of  frontal  pain,  especially  in  the  morning,  dizziness,  loss 
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of  memory,  and  great  bodily  feebleness.  The  diagnosis  Avas  bi- 
lateral chronic  purulent  pansinusitis  with  probably  cerebral 
involvement. 

Operation  May  8th.  1908.  under  local  anesthesia.  All  the 
nasal  accessory  sinuses  were  freely  opened,  including  both  frontal 
sinuses;  all  contained  pus  and  were  very  large.  Upon  examina- 
tion of  the  left  frontal  sinus  the  curved  spoon  curette  came  in 
contact  with  a  soft  rounded  surface  about  the  posterior  wall, 
corresponding  to  the  supra-orbital  notch,  and  it  felt  as  though 
the  wall  of  the  sinus  were  absent  and  the  instrument  in  contact 
with  the  dura.  The  left  sphenoidal  sinus  was  also  badly 
diseased.     The  mucous  lining  of  the  sinus  was  partly  detached. 

The  patient  was  seriously  shocked,  but  made  a  good  recovery 
and  was  much  improved  as  to  pain,  memory,  strength,  and  was 
in  good  spirits.  She  left  the  hospital  for  her  home  in  a  distant 
state  about  a  month  after  the  operation  (June.  1908).  Dr.  Reik, 
on  October  23rd,  1908.  informed  me  that  he  had  recently  heard 
that  the  patient  was  slowly  dying  of  brain  trouble. 

It  is  not  at  all  probable  that  an  external  operation  could  have 
done  more  for  her.  as  only  one  of  an  extensive  character  could 
have  reached  the  trouble,  and  I  doubt  if  she  would  have  sur- 
vived the  shock  of  such  an  operation. 

Of  the  three  fatal  cases.  Case  A  (No.  6)  was  a  female,  age  54, 
and  was  referred  to  me  by  Dr.  Harry  Friedenwald  from  the  eye 
department  of  the  Baltimore  Eye.  Ear  &  Throat  Hospital.  She 
gave  a  history  of  nasal  trouble  for  20  years,  with  constant  and 
severe  pain  over  the  eyes  and  forehead,  and  especially  over  the 
right  brow  and  in  the  right  eye.  Thick  purulent  discharge  from 
the  nose.  The  eyes  have  of  late  swelled,  especially  the  right 
upper  eyelid,  and  at  times  there  was  confusion  of  thought. 

Diagnosis:  Chronic,  purulent  inflammation  of  the  right 
fronto-ethmoidal  sinuses.  Transillumination  gave  right  fronto- 
ethmoidal  shadow.  The  operation  was  performed  on  March  23rd. 
1906,  under  local  anesthesia.  The  patient  suffered  from  shock 
out  of  proportion  to  the  operation.  In  the  early  morning  of 
March  25th,  she  was  in  a  state  of  coma  and  was  aroused  with 
difficulty.  Death  ensued  on  March  26th.  at  1.30  A.  M.  Before 
death  a  urinary  analysis  established  a  chronic  nephritis.  This 
ease  was  evidently  one  of  uremic  coma  induced  by  operation.' 
I  had  nol  suspected  other  than  nasal  trouble,  for  the  frontal 
sinus  symptoms  were  so  urgent  as  to  overshadow  every  other 
consideration. 
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Case  B  I  No.  58),  male,  age  36,  referred  by  Dr.  Thos.  K.  Brown, 
gave  a  history  of  headache  and  nasal  discharge  for  n  number  of 
years  with  acute  symptoms  for  three  weeks  following  epidemic 
influenza.  Be  complained  of  severe  pain,  particularly  over  the 
left  frontal  region  and  in  the  occipital  region  and  said  he  could 
not  concentrate  his  thoughts.  His  temperature  had  been  above 
normal  for  two  weeks  following  acute  influenza,  hut  had  been 
normal  for  ten  days  previous  to  the  operation. 

The  diagnosis  was  bilateral  chronic  purulent  pan-sinusitis  with 
acute  inflammation  following  the  influenza. 

The  operation  on  April  2nd,  1908,  under  local  anesthesia,  con- 
sisted in  opening  all  the  nasal  accessory  sinuses.  They  were  very 
large  and  contained  pus.  The  left  sphenoidal  sinus  was  full  of 
polyps,  after  the  removal  of  which  the  mucous  lining  appeared 
to  he  absent,  and  the  roof  of  the  sinus  rough  and  granular. 
Upon  opening  into  the  frontal  sinuses  the  Moor  aboul  the  fronto- 
nasal duets  was  soft  and  carious  and  many  small  polyps  were 
removed.  The  patient  appeared  to  he  doing  well  until  April  5th, 
at  11  P.  M.,  when  after  a  slight  chill  his  temperature  reached 
105°.  By  2  P.  M„  on  April  6th,  both  eyes  developed  internal 
strabismus,  and  other  symptoms  of  meningitis  had  developed. 
Pneumococei  were  found  on  lumbar  puncture  in  the  spinal  fluid. 
A  decompression  operation  was  done  by  Dr.  Harvey  Cushing  on 
April  6th  as  a  last  resort.  Death  followed  at  11  A.  M.  on  April 
7th. 

Case  C  (No.  41).  female,  age  18.  gave  a  history  of  supraorbital 
pain  for  a  year,  more  severe  on  the  left  side,  but  was  otherwise 
in  good  condition.  The  diagnosis  was  frontal  sinus  obstruction 
resulting  from  right  middle  turbinate  hypertrophy,  and  on  the 
left  side  carious  degeneration  of  the  middle  turbinate  and 
ethmoidal  cells. 

On  June  8th,  1908,  under  local  anesthesia,  the  anterior  third 
of  the  right  middle  turbinate  was  removed  by  the  snare.  The 
left  middle  turbinate  was  removed  by  evulsion  and  with  it  a 
number  of  diseased  ethmoidal  cells.  I  was  unable  to  pass  a 
probe  into  either  frontal  sinus  and  did  not  persist,  as  the  case 
did  not  seem  to  demand  more  active  measures. 

On  the  morning  of  June  9th.  the  patient  was  very  drowsy  and 
complained  of  headache,  more  severe  over  the  left  brow,  and 
at  the  base  of  the  brain.  The  diagnosis  of  meningitis  wras  soon 
established  and  was  confirmed  by  lumbar  puncture  which  showed 
pnenmoeocci. 
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On  June  16th.  at  8  P.  M.,  death  occurred,  two  and  a  half  hours 
after  a  lumbar  puncture  and  the  injection  of  pneumococcus 
serum. 

I  include  this  ease  in  the  series  only  because  of  the  fatal 
termination,  for  the  operation  was  simply  removal  of  the  middle 
turbinates  and  exposure  of  the  ethmoidal  cells,  and  did  not  in- 
volve the  frontal  sinuses. 

These  are  the  only  fatal  cases  I  have  ever  had  in  quite  a 
large  number  of  intranasal  operations  on  the  frontal,  ethmoidal 
and  sphenoidal  sinuses.  Inasmuch  as  many  of  my  records  are 
incomplete,  as  I  have  already  stated.  I  have  not  included  the 
other  cases.  It  would  not  be  proper  therefore  t.o  draw  a  conclu- 
sion as  to  the  percentage  of  fatalities  from  the  smaller  number 
of  cases   (59)   reported  in  this  paper. 

In  order  to  illustrate  various  types,  I  will  report  the  following 
cases:  Case  No.  7.  male,  age  64.  gave  the  following  history: 
For  two  weeks  uncertainty  of  gait  and  dizziness;  severe  throb- 
bing pain  in  the  left  eye  and  over  the  brow,  forehead,  temporal 
region  and  root  of  nose  and  extending  well  over  the  head,  most 
severe  in  the  morning.  Thick  yellow  discharge  from  the  nose 
and  throat.  This  condition  was  ushered  in  with  a  chill,  followed 
by  fever  and  came  on  without  known  cause. 

Diagnosis:  Acute  purulent  inflammation  of  the  left  frontal 
sinus,  secondary  to  a  chronic  inflammation  of  the  other  acces- 
sory sinuses  of  the  same  side.  Transillumination  gave  a  shadow 
over  the  left  fronto-ethmoidal  region. 

On  October  28th.  1907.  under  local  anesthesia,  the  left  middle 
turbinate  and  ethmoidal  labyrinth  were  removed  and  the  frontal 
sinus  was  freely  opened,  which  was  followed  by  a  discharge  of 
thick  and  very  offensive  pus.  The  relief  from  pain  and  supra- 
orbital tenderness  was  almost  immediate.  Owing  to  shock  and 
the  profuse  purulent  discharge,  it  was  necessary  to  defer  the 
sphenoidal  and  maxillary  sinus  operations  until  November  11th, 
1907.  Both  of  these  sinuses  contained  pus  and  showed  evidence 
of  chronic  trouble. 

The  patient  complained  of  frequent  attacks  of  vertigo  when 
lying  down  or  in  the  erect  position  for  several  months  after  the 
operation.  By  February.  L908,  he  was  apparently  well  and  has 
remained  so  to  the  present  time.  December  oth.  1908. 

The  next  case  illustrates  very  well  obstructive  frontal  sinusitis. 
Case  No.  35,  male,  age  17.  was  referred  to  \h-.  II.  0.  Reik;  he  had 
been  admitted  to  Dr.  Reik  's  service  at  the  Baltimore  Eye,  Ear  and 
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Throat  Eospital,  January  19th,  1906,  with  the  following  history: 
About  six  weeks  ago  headache,  steadily  increasing,  no  sleep  for  a 
week,  when  the  right  eye  and  upper  lid  began  to  swell,  the  eye- 
brow and  forehead  became  painful  1o  the  touch  ;  there  was  nausea 
and  vomiting;  the  patient  could   not   sleep  lying  down. 

Hospital  Record:  Eye  pain,  right  optic  neuritis,  diplopia  from 
paralysis  of  the  right  internal  rectus.  Temperature  991-.  (() 
101°,  pulse  50  to  55;  profuse  night  sweats. 

On  January  29th.  1906,  when  I  first  examined  the  patient, 
the  external  appearances  were  negative;  the  roof  of  the  orbit  and 
frontal  region  were  tender  on  pressure.  Transillumination  gave 
shadow  over  the  right  fronto-ethmoidal  region,  the  patient  com- 
plained of  pain,  especially  upon  awakening  every  morning.  The 
intra-nasal  examination  was  negative,  excepting  a  very  indistinct 
drop  of  yellowish  mucus  between  the  middle  turbinate  and  the 
outer  wall,   as  though   it    had    escaped    from   the   infundibulum. 

Diagnosis:      Right    frontal   sinusitis,  acute  and  obstructive. 

Operation.  February  23rd,  1906,  under  local  anesthesia.  Right 
middle  turbinectomy  and  the  removal  of  the  ethmoidal  cells  with 
the  anterior  sphenoidal  wall,  and  opening  into  the  frontal  sinus. 

These  sinuses  contained  purulent  exudate;  when  the  fronto- 
nasal duet  was  opened  about  a  dram  of  thick  yellow  muco-pus 
escaped  from  the  frontal  sinus,  with  immediate  relief  of  the  pain. 
He  was  perfectly  well,  including  his  eye  trouble,  by  June,  1906, 
and  lias  remained  so. 

The  case  which  I  will  next  present  is  typical  of  obstructive  non- 
purulent frontal  sinusitis.  Case  No.  47.  female,  age  40.  had  had 
influenza  in  January.  1908.  Since  then  no  taste  or  sense  of  smell. 
No  nasal  discharge.  A  tight  throbbing  feeling  about  the  root 
of  the  nose  and  aeross  the  eyes  and  forehead  ;  headache,  some- 
times causing  nausea  ;  nose  always  dry,  and  compelled  to  breathe 
through  mouth.  Upon  examination  both  middle  turbinates  were 
found  to  be  tightly  wedged  between  the  septum  and  outer  wall, 
and  there  was  no  secretion  in  either  nasal  chamber.  Tin1  inferior 
turbinates  were  large  and  highly  congested,  but  not  entirely 
obstructive. 

DIAGNOSIS: — BILATERAL    ETHMOIDITIS    WITH    FRONTAL 
OBSTRUCTION. 

Operation  on  June  9th,  1908,  under  loeal  anesthesia.  Bilateral 
middle  turbinectomy,  complete  removal  of  the  anterior  ethmoidal 
cells  and  opening  into  both  frontal  sinuses,  also  bilateral  inferior 
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turbinotomy.  The  ethmoidal  cells  were  very  hard,  thick  and  dry 
(almost  brittle)  and  with  no  discharge  or  moisture  coming  from 
either  frontal  sinus.  The  relief  from  the  pain  and  pressure 
symptoms  after  the  operation  was  immediate  and  complete.  The 
sense  of  smell  or  taste  had  not  been  restored  at  the  time  of 
Writing  this  paper,  December,  1908. 

The  intra-nasal  operation  requires  no  defense  or  argument,  as 
the  operation  is  too  well  established  as  an  anatomical  possibility 
and  as  a  successful  therapeutic  measure.  The  prognosis  is  equally 
good,  provided  the  work  is  done  thoroughly  and  radically.  This 
work  is  accompanied  by  difficulties  and  dangers  and  should  only 
he  done  by  the  rhinologist  who  has  satisfactory  hospital  facili- 
ties at  his  command  both  at  the  time  of  operation  and  as  long 
after  as  may  lie  required  for  the  establishment  of  convalescence. 

The  operation  can  almost  always  be  done  under  local  anesthesia. 
I  have  not  been  forced  to  use  general  anesthesia  oftener  than  in 
two  cases  of  this  series.  This  operation  on  the  nasal  accessory 
sinuses  is  neither  so  thorough  or  as  safe  under  a  general  anes- 
thetic as  under  local  anesthesia. 

I  have  found  it  better  to  complete  the  entire  intra-nasal  opera- 
tion at  one  sitting.  For  instance,  in  a  case  of  bilateral  pan- 
sinusitis complicated  by  obstruction  from  deflection  of  the  nasal 
septum,  the  submucous  operation  should  be  completed  and  all  dis- 
eased sinuses  opened  before  the  patient  leaves  the  chair,  as  there 
is  very  little  more  shock  and  much  less  danger  of  reinfection, 
when  both  nasal  chambers  are  clean  and  the  drainage  good. 

After  the  operation  I  have  found  it  better  to  insert  a  light 
gauze  dressing  for  twenty-four  hours,  as  the  reaction  is  less  severe 
and  the  drainage  much  better,  and  secondary  hemorrhage  is  con- 
trolled in  this  way.  The  most  distressing  post-operative  compli- 
cation which  frequently  occurs  is  inflammation  of  the  trifacial 
nerve.  This  passes  off  in  from  one  to  two  weeks  with  rest  in  bed 
and  opiates. 

Every  fronto-ethmoidal  case  should  be  re-examined  for  Lira  no- 
tation tissue  for  several  months  to  a  year  following  the  operation. 

I  must  not  close  without  a  word  as  to  the  permanency  of  the 
frontal  sinus  opening  after  operation.  I  have  examined  a  great 
many  of  my  cases,  3,  6.  12  months  and  3  years  after  operation, 
and  with  few  exceptions  a  large  size  probe  or  small  spoon  curette- 
can  be  easily  introduced  into  the  sinus.  To  illustrate  this  fad  I 
refer  to  radiographs  Nos.  5,  <i  and  7.  taken  in  November,  1908, 
Prom  Cave  No.  59,  in  which  T  had  opened  both  frontal  sinuses  in 
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April.  1906.  No.  5,  an  anterioposterior  view,  shows  the  probes  in 
both  sinuses.  No.  6,  a  Lateral  view,  shows  the  probe  in  the  right 
frontal  sinus.  No.  7.  an  anterio-posterior  view,  shows  the  probe 
in  the  right  frontal  sinus.    The  instruments  passed  in  with  greal 

case. 

CONCLUSK  >N. 

The  objed  of  lliis  paper  is  to  demonstrate  by  means  of  the 
cases  published  : 

First:  That  the  vast  majority  of  eases  of  frontal  sinusitis  can 
he  treated  and  relieved  by  the  intra-nasal  operation. 

Secondly:  That  the  cure  is  usually  as  complete  and  satisfac- 
tory  as  could    he   desired. 

Thirdly:  That  the  danger  of  the  operation  is  no  greater  than 
when  the  external  operation  is  done  since  all  which  is  opened  and 
removed  together  with  the  ethmoidal  cells  in  the  intra-nasal 
operation  must  likewise  lie  opened  and  removed  quite  as  thorough- 
ly in  addition,  when  the  external  operation  is  done  if  a  successful 
outcome  is  to  be  looked  Cor. 

Fourthly:  The  dangers  of  the  operation  whether  done  by  the 
external  or  the  intra-nasal  methods  diminish  with  the  anatomical 
knowledge  and  operative  skill  of  the  operator,  in  which  the  aid 
of  skiagraphy  is  invaluable. 

Finally:  That  the  nasal  accessory  sinuses  can  not  ordinarily  he 
drained  as  well  by  an  external  operation  as  by  the  intra-nasal 
operation. 

DISCUSSION. 

Dr.  B.  R.  Shurly,  of  Detroit.  Mich.,  emphasized  the  importance 

of  X-ray  examination  in  cases  of  sinus  disease,  lie  cited  a  case 
in  his  own  practice  in  which  the  diagnosis  was  made  by  means  of 
X-ray  and  could  not  have  been  made  by  the  symptoms.  Any 
other   method   of  diagnosis  would   have  failed. 

Dr.  William  F.  Ballenger,  of  Chicago,  said  his  experience  cov- 
ered this  field  rather  widely,  though  he  had  not  followed  the 
method  of  operating'  suggested  by  the  author  of  the  paper.  lie 
was  familiar  with  Dr.  Good's  method,  hut  he  did  not  believe  the 
procedure  necessary.  Dr.  Ingals  had  reported,  by  his  method, 
ninety-five  per  cent,  of  cures  in  cases  in  which  the  floor  of  the 
frontal  sinus  was  opened.  The  speaker  did.  not  believe  it  neces- 
sary to  remove  the  floor  of  the   frontal  sinus.     He   had  had  no 
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deaths  in  over  one  hundred  eases  operated  upon  by  his  method 
of  exenteration  of  the  ethmoidal  cells  with  the  middle  turbinate 
en  masse.  The  frontal  sinus  and  frontal-nasal  duet  extended 
down  to  the  infundihulum,  the  frontal  sinus  draining  into  the 
infundihulum  also  the  maxillary  sinus.  As  a  rule  the  obstruc- 
tion was  at  the  mouth  of  the  infundihulum.  By  removing  the 
ethmoidal  cells  and  the  middle  turbinal  a  large  percentage  of 
tin-  cures  could  be  obtained  without  undertaking  what  he  believed 
to  be  a  comparatively  dangerous  method  of  procedure.  He  re- 
commended ethmoid  exenteration  rather  than  the  removal  of  the 
floor  of  the  frontal  sinus.  Referring  to  the  question  of  skiagra- 
phy, he  said  it  would  not  sIioav  whether  the  case  is  suppurative  or 
catarrhal,  nor  would  it  show  whether  the  hone  was  denuded  of 
mucous  membrane.  The  other  clinical  data  must  be  considered 
in  deciding  the  question  of  operation.  The  skiagraph  determines 
the  size,  outline,  and  subdivisions  of  the  frontal  sinus. 

Dr.  Loeb.  referring  to  the  statement  of  the  reader  of  the 
paper  that  upon  one  occasion  he  had  discovered  that  he  was  in 
the  anterior  ethmoidal  cell,  said  in  practically  one-third  of  the 
forty  cases  in  which  he  had  reconstructed  the  skulls  it  was  im- 
possible to  tell  whether  he  was  in  the  anterior  ethmoidal  cell.  It 
was  also  impossible  to  tell  whether  one  was  in  the  frontal  sinus 
or  the  fronto-nasal  duct.  In  most  instances  the  anterior  ethmoidal 
cell  exf ended  further  back  than  the  frontal  sinus.  -Radiographs 
would  be  of  some  help  in  this  matter.  It  might  be  possible  by 
means  of  radiographs  to  determine  the  boundaries  between  the 
anterior  ethmoidal  cell  from  the  frontal  sinus.  It  was  often  the 
case  that  the  operator  thought  he  had  entered  the  frontal  sinus 
when  he  was  in  the  naso-frontal  duet  or  anterior  ethmoidal  cell. 
One  should  be  careful  to  differentiate  between  pus  in  the  anterior 
ethmoidal  cell  from  that  in  the  frontal  sinus. 

Dr.  Worthington,  in  closing  the  discussion,  said  he  had  operated 
upon  several  hundred  of  these  cases,  and  in  his  early  experience 
he  had  had  to  operate  the  second  time  in  so  many  instances  that 
he  felt  that  these  operations  were  not  sufficiently  extensive,  unless 
the  frontal  sinus  had  been  opened.  He  had  found  the  X-ray  a 
great  aid  in  enabling  him  to  determine  the  location  and  extent  of 
the  sinus  disease.  The  danger  was  not  in  entering  the  frontal- 
sinus,  but  in  the  ethmoidal  operation.  The  operation  was  safe. 
aed  lie  entered  the  sinus  if  there  was  any  indication  whatever  for 
doing  so. 


NO.     1. 
Angular  Curette  in  right  frontal  Sinus.    Cadaver, 


NO.     2. 

Angular  Curettes  in  right  and  left  frontal  Sinuses,  Cadaver. 


NO.     3. 
Spoon  Curettes  in  right  and  left  frontal  Sinuses.  Cadaver, 


NO.     4. 

Spoon  Curette  in  left  frontal  Sinus,  Cadaver. 


NO.    5. 
Spoon   Curette   in   right    frontal   Sinus:    pi  obe   in   left   Sinus.    Case   No.   59. 


NO.     6. 
Spoon    Curette    in    right    frontal    Sinus. 


Case    No.    59. 


NO.     7. 

Spoon  Curette  in  right  frontal  Sinus.     Case  No.  59. 
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PAPER: 

rNFECTIOTJS  AND  INFLAMMATORY  COMPLICATIONS 
AND  SEQUELLAE  OF  INTRANASAL  AND  EPIPHARYN- 
GEAL   OPERATIONS,    AND    BOW    TO    PREVENT    THEM. 

By   WILLIAM   LINCOLN  BALLENGER,    M.    D.,    Chicago. 

According  to  my  observations  nearly  all  of  the  inflammatory 
complications  and  sequellae  following  intra-nasal  and  epi- 
pharyngeal operations  have  been  due  to  one  or  more  of  three 
conditions,  namely,   (a)    failure  properly  to  prepare  the  field  of. 

operation;  (1))  the  use  of  intra-nasal  tampons  and  dressings  after 
operations,  and  (c)    incomplete  or  ragged  surgical  technique. 

What  I  shall  have  to  say  in  this  paper  will  be  based  upon  the 
foregoing  premises.  I  shall,  therefore,  disregard  those  compli- 
cations due  to  other  causes,  as  the  time  allotted  to  me  is  not 
adequate  to  discuss  them.  Admitting,  as  1  do.  that  complications 
having  other  causes  than  those  enumerated  in  the  opening  para- 
graph of  this  paper,  do  occur,  we  shall  eliminate  all  consideration 
of  them,  and  confine  our  discussion  to  (a)  the  failure  to  properlv 
prepare  the  field  of  operation;  (b)  the  use  or  misuse  of  intra- 
nasal tampons,  and  (e)  incomplete  or  ragged  surgical  technique, 
In  order  to  present  the  subject  concisely.  I  shall  not  attempt  to 
catalogue  all  the  complications  and  sequellae  attending  each  op- 
eration performed  within  the  anatomical  boundaries  of  the  nose 
and  epipharynx,  but  will  limit  my  consideration  to  the  principles 
underlying  infections  and  inflammations  following  intra-nasal  and 
epipharyngeal  surgery. 

]       COMPLICATIONS   DUE   TO   THE    FAILURE    TO   PROPERLY    PREPARE 
THE   FIELD   OF  OPERATION. 

If  we  can  first  define  what  constitutes  the  proper  preparation 
of  the  field  of  operation  we  shall  be  able  to  determine  when  we 
have  failed  to  accomplish  it.  In  arriving  at  a  definition  of  the 
preparation  of  the  field  of  operation  we  have  two  sources  of  in 
formation;  namely,  the  accepted  practice  among  surgeons  ii? 
other  fields  of  orifical -surgery,  and  (b)  the  results  obtained  ii\ 
our  own  sphere  of  surgery. 

(a)     Other    realms    of    surgery  in   which    cavities    lined   with 
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mucous  membrane  are  subjected  to  surgical  intervention  are  the 
vagina,  rectum  and  urethea.  How  do  surgeons  prepare  these 
fields  before  operations.'  Or.  do  they  prepare  them  at  all?  It  is 
needless  for  me  to  describe  in  detail  the  preparation  of  these 
various  regions,  as  every  one  is  familiar  with  the  technique  em- 
ployed. Suffice  it  to  say  that  no  reputable  surgeon  would  think 
of  operating  in  any  of  these  regions  without  first  attempting  to 
render  them  as  clean  and  sterile  as  possible.  Should  he  fail 
to  do  this  the  percentage  of  complications  and  squellae  following 
his  operations  would  be  greatly  increased.  The  accumulated 
experience  of  surgeons  has  shown  beyond  question  that  the  ratio 
of  complications  and  sequellae  increases  in  proportion  to  the 
failure  to  adequately  cleanse  the  operative  field:  and  that  it  de- 
creases in  proportion  to  the  degree  of  cleanliness  obtained. 

If  this  be  true  in  other  fields  of  surgery,  why  not  equally  so 
as  applied  to  the  nose  and  epipharynx  .'  AVhile  I  do  not  pretend 
to  know  tlie  practice  of  every  rhinologist  and  laryngologist  in 
the  matter  of  surgical  preparation  of  the  nose  and  epipharynx 
before  operation.  I  may  state  that  I  have  witnessed  a  great  many 
operations  in  which  absolutely  no  effort  was  made  to  sterilize 
the  field  of  operation.  Indeed.  I  will  go  further  and  say  that 
I  have  rarely  seen  the  nose  or  epipharynx  properly  prepared  for 
an  operation.  How  many  rhinologists  irrigate  and  scrub  the 
nasal  chambers  and  epipharynx  before  performing  ethmoidec- 
tomy  or  an  adenectomy?  I  apprehend  there  are  few  that  do. 
Why  is  this  so?  Perhaps  there  are  several  reasons,  but  the 
chief  ones  are  the  following:  (a)  Many  rhinologists  enter  this 
field  of  work  without  previous  adequate  training  in  surgical 
principles  or  practice.  Most  of  the  operations  performed  by 
them  are  done  in  their  offices  without  the  necessary  equipment 
for  pre-operative  cleansing,  and  without  the  necessary  assistants 
to  do  this  work.  Rather  than  take  the  time  required  for  this 
preliminary  work  the  operation  is  performed  with  no  other 
preparation  than  the  eoeainization  of  the  parts. 

(b)  Another  explanation  of  this  negligence  is.  that  the  nose 
and  epipharynx  have  a  reputed  tolerance  to  surgical  trauma, 
which,  within  a  very  restricted  sense  they  deserve.  But  we  all 
know  thai  infection  following  operations  in  these  regions  fre- 
quently occurs.  And  since  they  are  in  no  sense  immune,  every- 
thing should  hi'  done  before,  during  and  after  all  operal  ions  which 
will  reduce  the  chances  of  infection. 

One  means  of  preventing  complications  and  sequellae  following 
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uitra-nasal  and  epipharyngeal  operations  is.  thorough  irrigation 
ami  scrubbing  just  before  each  operation.  Irrigation  alone  is  not 
sufficient.  The  tenacious  mucus  and  crusts  must  be  dislodged  by 
the  gentle  but  thorough  use  of  cotton-wound  applicators.  When 
these  precautions  are  intelligently  carried  out  the  uumber  of  post- 
operative infections  and  hemorrhages  will  be  greatly  diminished. 

II.     THE    USE    OF    INTRA-NASAL    TAMPONS    AFTER    OPERATIONS. 

The  injudicious  use  of  intra-nasa]  tampons  after  operations  is 
a  much  more  fruitful  source  of  infection  than  the  failure  to  pre- 
pare the  field  of  operation,  though  the  liability  to  infection  is 
greatly  reduced  if  the  nasal  chambers  are  first  irrigated  and 
scrubbed.  Indeed  if  a  tampon  is  to  he  used,  the  nasal  cavity 
should  he  cleansed  before  the  operation  and  again  after  the  opera- 
tion, after  which  tin-  tampon  should  he  introduced. 

If  these  precautions  are  carried  out,  infection  will  not  occur 
one-half  as  frequently  as  ii  does  where  they  are  neglected.  To 
still  further  guard  againsl  post-operative  infection  the  gauze 
should  be- impregnated  with  some  chemical  substance,  that  will 
prevent  putrifaction.  The  best  substances  for  this  purpose  are 
the  subnitrate  of  bismuth  and  the  compound  tincture  of  benzoin. 
I  have  employed  both  with  excellent  results.  If  the  subnitrate 
of  bismuth  is  selected  it  should  be  rubbed  into  the  gauze.  If  the 
compound  tincture  of  benzoin  is  selected,  the  gauze  should  be 
slightly  moistened  with  it  and  squeezed  in  a  pad  of  cotton  to 
absorb  the  excess  of  fluid.  By  thus  preparing  the  gauze,  the  nasal 
chamber  or  the  maxillary  sinus  may  be  packed  for  three  or  four 
days  without  decomposition  of  the  secretions. 

While  the  foregoing  measures  will  greatly  diminish  the  fre- 
quency of  post-operative  infection  they  will  not  altogether  pre- 
vent it.  Indeed  the  whole  subject  of  tin1  advisability  of  intra- 
nasal tampons  should  be  more  fully  discussed,  as.  in  my  opinion 
they  are  employed  much  more  frequently  than  is  necessary.  Many 
operators  make  it  a  rule  to  pack  the  nose  after  nearly  all  opera- 
tions with  the  idea  that  they  are  protecting'  the  wounded  area. 
Whereas,  as  a  matter  of  fact,  the  tamponade  endangers  rather  than 
protects  the  wound.  The  conditions  attending  intra-nasal  sur- 
gery  are  quite  different  from  those  present  in  other  surgical 
areas.  In  the  first  place  it  is  impossible  to  completely  sterilize 
the  operative  held,  and  in  the  second  place  it  is  not  practical  to 
place    a    protector   and    absorbent    dressing   over    the    nose.        It 
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should  be  borne  in  mind  that  a  surgical  dressing  consists  of  two 
parts,  namely  (a)  the  drainage  dressing  which  should  be  loosely 
placed  (not  packed)  in  the  wound,  and  (b)  the  protective  or  ab- 
sorbent dressing  which  is  placed  over  the  wound  and  is  in  con- 
tact with  the  drainage  dressing. 

I  wish  to  emphasize  the  importance  of  these  two  constituents 
of  a  surgical  dressing.  I  once  witnessed  an  eminent  otologist 
operate  upon  a  brain  abscess  of  otitic  origin,  and  was  not  a  little 
surprised  to  see  him  pack  the  abscess  cavity  with  gauze,  thus 
effectually  preventing  free  drainage.  On  the  following  day  the 
patient's  pulse  and  temperature  fell  below  normal.  The  packed 
dressing  was  removed  and  a  wick  of  gauze  carried  loosely  into 
the  abscess  cavity  in  its  stead.  The  temperature  and  pulse 
speedily  returned  to  the  normal  and  the  patient  progressed  to- 
wards recovery. 

The  point  I  wish  to  make  is  this:  A  wound  or  cavity  should  be 
so  dressed  that  the  gauze  facilitates  the  drainage;  that  is  to  say. 
it  should  be  loosely  filled  with  gauze,  not  firmly  packed  with  it. 
for  if  it  is  firmly  packed,  drainage  is  thereby  impaired. 

I. recognize  that  there  are  conditions  following  intranasal  opera- 
tions which  require  the  use  of  firmly  packed  intra-nasal  tampons. 
Such  a  dressing  may  be  necessary  to  control  hemorrhage.  If  this 
is  the  ease,  render  the  field  as  sterile  as  possible  and  use  the 
bismuth  or  the  compound  tincture  of  benzoin  gauze  heretofore 
mentioned.  If  the  gauze  is  only  used  to  promote  drainage  it 
should  be  placed  loosely  in  position,  and  even  then  it  is  good 
practice  to  secure  a  clean  field  and  to  use  the  specially  prepared 
gauze. 

Those  who  have  done  much  surgery  of  the  ethmoid  labyrinth 
know  that  the  hemorrhage,  while  not  profuse,  persists  for  24  to 
oli  hours.  It  is  in  these  cases,  that  intra-nasal  tampons  seem  to 
he  most  necessary  to  control  the  bleeding.  My  experience  in  this 
field  of  surgery  embraces  several  hundred  cases,  and  in  80  per 
cent,  of  them,  intra-nasal  dressings  were  not  used.  Of  the  cases. 
operated  at  a  hospital,  in  only  1  per  cent  was  an  intra-nasal 
dressing  used. 

I  therefore,  claim  that  intra-nasal  dressings  are  rarely  neces- 
sary, and  that  when  used  as  a  routine  practice  they  are  distinctly 
harmful:  i.  e.  they  tend  to  cause  infection.  The  infection  often 
extends  from  the  nose  to  the  tonsils,  the  middle  ear  and 
mastoid  process.  The  functions  of  the  contiguous  and  remote 
organs  as  well  as  the  life  of  the  patienl  are  thus  imperiled. 
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III.      COMPLICATIONS    A\H     SKqT  KLLA  K     \>VK     TO     POOR     TECHNIQ 
AND    [NCOMPLETE    EXENTERATION. 

By  poor  technique,  I  mean  that  type  of  surgery  which  leaves 
ragged  and  contused  tissues.       Per  contra,  good  technique  means 

sn th  cut.  neat    wounds.     By  complete  exenteration    I   mean  the 

complete  removal  of  the  ethmoidal  cells  or  as  complete  as  is  con- 
sistent with  their  accessibility  through  the  nasal  chambers.  Un- 
til five  years  ago  in  operating  for  chronic  suppurative  ethmoiditis 
I  pursued  the  method  then  and  now  in  vogue,  namely,  the  removal 
of  a  portion  of  the  middle  turbinated  body  and  the  partial  removal 
of  one  or  more  cells  with  either  a  Grunwald  or  similar  cutting 
forceps,  or  by  means  of  a  curette.  When  the  forceps  were  used 
the  exenteration  was  incompletely  done,  and  when  the  curette 
was  used  the  exenteration  was  likewise  incomplete,  and  the  tis- 
sues were  contused.  I  have  repeatedly  observed  these  cases  two 
weeks  after  curettage  and  have  found  the  ethmoid  mass  as  large 
as  before  the  operation.  The  curette  had  only  crushed  the  thin 
bony  walls  of  the  cells,  and  in  the  process  of  repair  they  had 
resinned  their  former  shape  and  dimensions.  In  addition  to  the 
foregoing  observations  I  have  also  noted  the  frequent  occurrence 
of  marked  swelling  of  the  nasal  mucous  membrane,  the  swelling 
often  being  so  pronounced  as  to  produce  complete  nasal  stenosis. 
In  some1  cases  the  stenosis  was  so  complete  that  nasal  irrigation 
was  impossible.  These  cases  were  further  characterized  by  from 
one  of  three  degrees  of  temperature,  headache  and  marked  pros- 
tration. Tonsillitis,  otitis  media  and  even  mastoiditis  occasionally 
developed.  The  foregoing  sequellae  were  more  frequently  pres- 
ent in  those  cases  in  which  tissue,  as  a  portion  of  the  middle 
turbinal,  was  partially  detached  and  allowed  to  remain  in  the 
nose. 

In  those  cases  in  which  the  cells  (in  ethmoidectomy)  were 
thoroughly  removed  without  tearing  or  contusing  the  tissue  the 
swelling  temperature,  and  tonsil  and  ear  complications  did  not 
develop. 

I  have,  therefore,  been  led  to  conclude  that  one  chief  cause  of 
infectious  and  inflammatory  complications  and  sequellae  of  intra- 
nasal operations,  especially  of  the  ethmoid  sinuses,  is  faulty  tech- 
nique in  which  the  tissues  are  contused  and  torn,  and  in  which  the 
exenteration  was  fragmentary  or  incomplete. 

Reasoning  backwards  from  these  conclusions  has  led  me  to  the 
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deduction,  that,  to  prevent  these  complications  and  seqnellae  (a) 
the  operations  should  be  done  with  good  technique,  avoiding 
contusion  and  tearing  of  the  tissues,  and  (b)  that  the  exenteration 
of  the  sinuses  should  be  as  complete  as  is  possible  considering 
their  anatomical  distribution. 

The  same  principles  apply  to  all  other  intra-nasal  operations 
though  the  ethmoidal  region  affords  the  most  fruitful  source  of 
danger. 

To  overcome  the  complications  and  seqnellae  attending  intra- 
nasal ethmoidal  surgery.  I  have  devised  special  instruments  for 
operations  in  this  region.  As  1  fully  described  the  instruments 
and  the  technique  of  the  operation  (illustrated)  in  a  paper  read 
before  the  Western  section  of  this  association  Feb.  22,  1909,  at 
Chicago,  1  will  not  discuss  it  at  this  time,  but  refer  the  reader 
to  the  aforesaid  article  which  will  appear  in  the  transactions 
in  conjunction  with  this  paper. 

Summary:  1.  The  complications  and  sequellae  of  intra-nasal 
and  epipharyngeal  operations,  are  usually  infections  and  inflam- 
mations. These  may  be  limited  to  the  nasal  chambers,  or  they 
may  extend  to  the  pharynx,  larynx,  tonsils,  middle  ear  and 
mastoid  process.  Parenthetically,  I  may  say  that  the  infection 
and  inflammation  may  also  extend  to  the  cranial  cavity  and  cause 
meningitis  and  brain  abscess.  I  have  purposely  avoided  a  dis- 
cussion of  the  various  complications  individually,  and  have 
limited  it  to  a  discussion  of  the  faulty  methods  of  operation 
which  give  rise  to  them.  The  complications  are  usually  in- 
fections whether  meningitis,  tonsillitis,  erysipelas,  or  mastoid- 
itis. The  real  question  under  consideration  is.  what  causes  the 
infection,  and  how  can  infection  be  minimized  in  frequency  of 
occurrence,  or  altogether  prevented.'  1  thus  emphasize  this  point 
in  order  to  hold  the  discussion  to  the  thoughts  expressed  in  this 
paper. 

2.  A  frequent  source  of  infection  and  inflammation  following 
intra-nasal  and  epipharyngeal  surgery  is  the  failure  to  properly 
sterilize  the  nasal  and  pharyngeal  spaces  before  performing  the 
operation. 

3.  Another  frequent  cause  of  infection  and  inflammation  is  the 
injudicious  use  id'  intra-nasal  tampons  and  dressings.  A  tampon 
should  only  be  used  i<>  control  severe  hemorrhage,  and  even  then 
the  gauze  should  he  impregnated  with  either  the  powdered  sub- 
nitrate  of  bismuth  or  the  compound  tincture  of  benzoin,  or  some 
other  chemical   of  equal   value.     These   preparations  prevent   de- 
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composition    of  tbe   secretions,   which,   in   spite  of  all   cleansing 
measures  used  before  operating,  are  more  or  less  infected. 

4.  Still  .mother  frequent  cause  of  infection  is  poor  surgical 
technique  in  which  the  tissues  are  left  contused,  torn  and  ragged, 
and  in  which  (in  ethmoidectomy  particularly)  the  diseased  cells 
and  middle  turbinated  body  are  but  partially  removed.  The  in- 
fection and  inflammation  are  very  intense  if  partially  detached 
tissue  is  left  in  the  nasal  chamber. 

5.  To  avoid  these  complications  (a)  the  operative  field  (nasal 
chambers  or  vault  of  the  pharynx)  should  be  made  as  thoroughly 
sterile  as  possible  before  the  opera!  inn;  (b)  the  use  of  intra-nasal 
tampons  and  dressings  should  be  avoided  except  in  selected  cases. 
and  (e)  the  technique  employed  in  all  intra-nasal  and  epipharyn- 
geal operations  should  be  clean  cut.  avoiding  contused  and 
ragged  surfaces,  and  it  should  be  such,  in  ethmoidal  operations, 
as  will  remove  all  the  accessible  cells. 

• 

DISCUSS  1 1  »N. 

Dr.  Max  A.  Goldstein,  of  St.  Louis.  Mo.,  said  he  did  use  a 
dressing  after  intra-nasal  operations.  The  surgery  of  the  nose 
was  no  different  from  the  surgery  of  any  other  portion  of  the 
human  anatomy.  Intra-nasal  operations  were  open  wounds,  with 
a  tendency  to  bleeding  in  the  majority  of  cases,  and  the  applica- 
tion of  a  dressing  was  thoroughly  surgical  and  would  save  many 
misgivings  and  worries.  The  cause  of  infection  was  not  the  use 
of  the  dressing  but  the  too  long  retention  of  it.  A  dressing  of 
strips  of  medicated  gauze  left  in  the  nose  no  longer  than  twenty- 
four  hours  would  overcome  many  of  1he  dangers  of  subsequent 
bleedings.  The  majority  of  cases  would  bleed.  He  was  in  ac- 
cord with  Dr.  Ballenger  as  to  the  importance  of  securing  of  a 
clean  wound,  as  tags  of  tissue  and  bruised  surfaces  were  the 
cause  of  much  bleeding.  A  dressing  left  in  the  nose  no  longer 
than  twenty-four  hours  rarely  caused  harm  in  the  way  of  secre- 
tion, retention  and  subsequent  infection.  He  had  occasionally 
had  subsequent  tonsillitis  and  sometimes  irritation,  but  never 
suppuration  in  the  ear;  but  he  did  regard  this  as  sufficient  reason 
for  abandoning  the  tampon  after  intra-nasal  operation. 

Dr.  J.  A.  Stucky,  of  Lexington.  Ky.,  agreed  with  the  principles 
advocated  by  Dr.  Ballenger.  In  one  hundred  and  ten  terbinec- 
tomies  he  had  had  hemorrhage  in  only  three,  and  in  none  of  these 
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had  he  resorted  to  packing.  Should  hemorrhage  occur  it  could 
be  checked  by  plugging  the  vestibule.  He  never  packed  the  attic. 
In  the  one  hundred  and  ten  cases  referred  to,  he  had  irrigated 
with  saline  solution  at  110  to  115  degrees  F..  after  which  he  had 
touched  the  parts  with  a  twenty- five  per  cent,  solution  of  argyrol. 
Nothing  more  was  done.  His  patients  were  carried  to  the  bed, 
not  allowed  to  walk.  He  was  glad  Dr.  Ballenger  had  emphasized 
the  fact  that  these  are  hospital  cases.  This  operation  was  re- 
moved from  the  domain  of  minor  surgery  by  the  close  proximity 
of  vital  structures,  and  it  was  a  reflection  upon  the  rhinologist 
that  it  had  so  often  been  performed  in  the  office  and  the  patient 
allowed  to  go  out  to  his  home.  Dr.  Ballenger 's  method  in  selected 
rases  was  a  good  one. 

Dr.  George  L.  Richards,  of  Fall  River,  Mass.,  thought  that  the 
nasal  tampon  had  a  distinct  field  of  usefulness.  He  advocated 
the  use  of  a  medicated  nasal  tampon,  after  removal  of  the  middle 
turbinate,  in  which  the  following  drugs  were  employed  : 

Bismuth  subnit. 

Thymol  iodide  aa     3  iss     6 

Ung.  zinc  oxid 

Petrolati  aa     3  i       30 

This  dressing  prevented  the  sticking  of  any  of  the  fibres  of 
gauze  or  cotton,  it  had  a  certain  elasticity,  and  the  surfaces  did 
not  bleed  when  it  was  removed. 

Dr.  Thomas  Chew  Worthington,  of  Baltimore.  Md.,  said  he  had 
found  that  his  patients  do  better  and  have  less  reaction  when  a 
light  dressing  is  employed  in  the  middle  meatus.  The  important 
point,  however,  was  not  so  much  the  prevention  of  bleeding  as 
the  prevention  of  infection,  against  which  nothing,  to  his  knowl- 
edge, would  insure  one.  He  referred  in  this  connection  to  the 
valuable  work  of  Dr.  S.  J.  Crow,  of  the  Johns  Hopkins  Hunterian 
Laboratory,  and  Dr.  Harvey  Gushing,  with  urotropin.  It  had  been 
found  that  in  animals  put  on  urotropin  several  days  before  and 
following  operation  it  was  much  more  difficult  to  produce  menin- 
gitis. He  had  employed  it  in  a  number  of  cases  of  operation  on 
the  fronto-ethmoidal  cells,  and  had  thought  the  reaction  less 
after  operation  than  in  those  cases  where  it  had  not  been  used. 
He  had  not.  however,  used  it  in  a  sufficient  number  of  cases  to 
warrant   definite   conclusions. 
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Dr.  Thomas  J.  Harris,  of  New  York  city,  called  attention  to  a 
paper  recently  presented  by  Dr.  Frederick  C.  Cobb,  of  Boston, 
Mass..  relative  to  the  sterilizing  power  of  the  nose.  The  author 
had  contended  that  the  interior  of  the  nose  is  sterile,  and  that  the 
various  statements  to  the  effect  that  a  variety  of  bacteria  can  be 
found  in  this  locality  are  faulty.  In  most  eases  the  anterior  naris 
is  not  properly  treated  before  operating  upon  the  interior  of  the 
nose,  and  in  this  way  bacteria  are  introduced.  During  the  past 
ten  years  he  had  abandoned  the  use  of  the  tampon,  and  his  re- 
sults had  been  better  than  before1.  With  reference  to  aural  com- 
plication, he  cited  two  eases  which  had  recently  come  under  his 
observation.  In  one  case  the  antrum  of  Highmore  was  opened 
under  the  most  careful  antiseptic  precautions,  and  a  quantity  of 
pus  evacuated.  This  was  followed  immediately  by  infection  of 
the  middle  ear,  necessitating  operation  finally  on  the  mastoid.  In 
the  second  case  merely  the  posterior  tip  of  the  inferior  turbinated 
was  removed  with  the  cold  wire  snare,  tinder  proper  precautions, 
and  this  was  followed  immediately  by  serious  infection  of  the 
middle  ear. 

Dr.  George  F.  Keiper,  of  Lafayette.  Ind..  emphasized  the  im- 
portance1 of  having  the  patient  in  the  best  possible  physical  condi- 
tion before  operation,  and  thought  that  in  many  instances  sub- 
sequent complications  were  traceable  to  failure  in  this  regard.  He 
assumed  the  middle  ground,  so  to  speak,  in  the  matter  of  tam- 
poning the  nose.  The  patient  should  lie  kept  under  observation 
for  an  hour  or  two  after  operation.  If  hemorrhage  did  not  occur 
in  that  time  it  would  not  be  apt  to  do  so. 

Dr.  Charles  W.  Richardson,  of  Washington,  D.  C,  said  that  he 
had  for  many  years  advised  against  the  use  of  tampons  after 
intra-nasal  operations.  Under  some  conditions  tampons  were 
useful,  e.  g.  in  the  submucous  operation,  for  the  purpose  of  bring- 
ing the  flaps  into  position  and  preventing  hematoma.  The  only 
method  which  he  had  employed  in  recent  years  for  the  prevention 
of  hemorrhage  was  to  go  over  the  wound  surfaces  with  collodion 
dressing.  Only  in  one  case  had  he  been  called  upon  to  deal  with 
secondary  hemorrhage  following  the  submucus  operation.  He 
had  had  very  few  tonsillar  infections,  and  only  an  occasional  in- 
fection of  the  ear. 

Dr.  Stephen  H.  Lutz,  of  Brooklyn,  N.  Y.,  advocated  giving  the 
patient  calcium  chlorid  for  forty-eight  hours  prior  to  operation. 


-^  DISCUSSION. 

After  a  clean  operation  no  packing  was  usually  necessary.  The 
patient  should  be  instructed  as  to  the  proper  manner  of  blowing 
the  nose.  lie  believed  that  most  of  eases  of  infection  of  the  ear 
and  accessory  sinuses  were  due  to  neglect  of  this  seemingly  in- 
significant point.  If  hemorrhage  should  occur,  packing  should 
of  course  be  employed. 

Professor  Chiari  agreed  with  Dr.  Ballenger  that  in  many  eases 
no  plugging  was  needed.  There  was  a  difference  in  eases,  how- 
ever, and  the  method  of  procedure  should  be  dependent  upon 
the  individual  ease.  When  the  nose  was  clean,  without  prelim- 
inary infection,  one  could  operate  and  care  for  the  patient  in 
whatever  manner  might  be  desired.  In  any  case  it  was  better  to 
operate  in  a  hospital  in  order  that  the  patient  might  be  under 
observation  after  operation  until  the  danger  of  hemorrhage  had 
passed.  He  had  observed  that  when  eoeaine  and  adrenalin  were 
used,  the  bleeding  came  later,  sometimes  two  or  three  hours  later, 
and  under  these  circumstances  it  was  better  to  keep  the  patient 
under  observation.  He  had  never  seen  very  profuse  hemorrhage 
in  operations  upon  the  middle  turbinated  bone,  but  when  the  in- 
ferior turbinate  was  cut  there  was  apt  to  be  strong  bleeding.  In 
the  latter  eases  he  always  used  the  tampon,  leaving'  it  in  the  nose 
for  three  days.  When  removed  after  twenty-four  or  forty-eight 
hours  profuse  hemorrhage  nearly  always  followed.  Where  the 
middle  turbinated  bone,  in  a  clean  nose,  had  been  removed 
hemorrhage  was  very  rare.  There  might,  in  such  cases,  be  in- 
fection of  the  tonsil. 

Dr.  Charles  Graef.  of  Xew  York  city,  did  not  agree  with  Dr. 
Goldstein's  statement  that  there  is  no  difference  between  the 
operative  field  in  the  nose  and  elsewhere:  on  the  contrary,  he 
considered  the  difference  very  great.  When  the  nose  was  packed 
there  resulted  swelling,  similar  to  that  noted  in  the  orbit.  He  had 
followed  the  routine  laid  down  by  Professor  Chiari.  He  could 
not  recall  a  case  where  he  had  found  it  necessary  to  pack  the 
nose  after  operating  upon  the  middle  turbinate.  He  always  put 
in  a  Bernays  sponge  when  removing  the  lower  turbinate.  Leaving 
it  in  for  forty-eight  hours.  He  generally  used  the  cargile  mem- 
brane also.  Peroxide  of  hydrogen,  one  to  four,  dropped  in  with  a 
medicine  dropper,  exerted  a  styptic  effect. 

Dr.  Holmes  concurred  in  the  position  taken  by  Dr.  Ballenger 
and   Professor  Chiari.     lie  had  a  record   of  four  thousand   intra- 
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nasal  operations  upon  private  patients,  the  class  of  patients  whose 
subsequent  history  it  is  possible  to  follow  in  order  to  studj 
results.  In  the  early  years  of  his  practice  he  packed  the  nose 
after  operation  and  senl  the  patient  home.  In  later  years  he  took 
them  to  the  hospital,  and  now  he  demanded  no1  only  that  they 
shall  go  into  the  hospital  but  that  they  go  in  the  day  before, 
have  a  cathartic  and  be  otherwise  treated  just  as  if  they  were 
to  be  given  an  anesthetic.  His  patients  walked  to  bed.  were 
put  on  moderately  Light  diet,  and  were  kept  under  these  condi- 
tions for  three  or  four  days. 

Dr.  Norval  II.  Pierce,  of  Chicago,  111.,  at  Dr.  Ballenger's  re- 
quest, explained  the  method  of  testing  the  coagulability  of  the 
blood  previous  to  intra-nasal  operations,  or  whenever  this  in- 
formation is  desired.  A  drop  of  the  blood  to  be  tested  was  placed 
upon  a  cover-glass  or  slide  and,  with  a  paracentesis  needle  or 
scalpel,  lines  were  drawn  through  it  for  about  half  a  minute.  Un- 
der normal  conditions  after  half  a  minute  or  SO  it  would  be  found 
that  the  eoagulum  passes  beyond  the  circumference  of  the  drop. 
Where  the  blood  is  incompletely  eoagulable  it  would  be  five 
minutes  before  the  eoagulum  would  follow  the  point  of  the  knife 
or  needle. 

Dr.  Ballenger,  in  closing  the  discussion,  reiterated  the  fact  that 
in  his  experience  very  few  patients  bleed  sufficiently  to  require 
the  use  of  the  tampon.  Tie  agreed  with  Dr.  Richards  that,  when 
a  tampon  is  used,  it  should  be  impregnated  with  either  the  bis- 
muth solution  or  the  compound  tincture  of  benzoin.  Irrigation 
before  and  immediately  after  operation,  as  suggested  by  Dr. 
Stucky,  was  important.  Dr.  Worthington's  suggestion  with  ref- 
erence to  urotropin  was  new  to  him,  but  it  seemed  to  be  a  valu- 
able one  and  one  which  be  would  investigate  in  future.  The 
preparation  of  the  patient,  as  suggested  by  Dr.  Keiper  and  Dr. 
Holmes,  was  very  important.  There  were  so  many  bleeders,  not 
necessarily  hemophiliacs,  that  it  was  wise  to  make  a  test  of  the 
coagulability  of  the  blood,  as  described  by  Dr.  Pierce.  He  had 
used  the  collodion  dressing,  the  ideal  dressing  for  certain  intra- 
nasal wounds,  which  could  be  left  on  until  it  sloughs  off  several 
days  later,  lie  was  very  glad  to  hear  Professor  Chiari,  whose 
experience  had  been  longer  and  more  extensive,  agree  with  his 
views,  and  felt  more  than  ever  convinced  that  he  was  on  safe 
ground. 
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NASAL  OBSTRUCTION:  EXPERIMENTAL  STUDY  OF  ITS 
EFFECTS  UPON  THE  RESPIRATORY  ORGANS  AND  THE 
GENERAL  SYSTEM.* 

By   WILLIS   S.    ANDERSON,    M.    D.,    Detroit,    Michigan. 
Laryngologist   to   Harper   Hospital. 

(♦This   experimental   work   was   carried    on    in    the   Research    Laboratory   of 
Park,    Davis    and    Company,    Detroit,    Michigan.) 

The  object  sought  in  the  experiments  outlined  in  this  paper  is 
to  determine  what  effect,  if  any,  follows  the  complete  or  partial 
closure  of  the  nostrils  of  animals.  Guinea-pigs,  rabbits  and  dogs 
are  the  animals  employed.  Two  methods  of  closure  of  the  nostrils 
have  been  used:  First,  cotton  and  collodion;  second,  denuding 
the  surface  and  suturing,  while  the  animal  was  under  ether.     The 


GuintQ-  ri<\ 

P^IG.    I. 

(A)  Anterior  view  Guinea-pig's  throat,  showing  fauces,  soft  palate  with 
sphincter-like  opening.  (  B)  Lateral  view,  showing  probe  through  openrng 
in   soft  palate. 

first  method  is  applicable  to  small  animals,  where  it  is  desired  to 
close  one  or  both  nostrils  for  not  to  exceed  three  or  four  days; 
the  second  method,  for  all  work  upon  dogs,  and  upon  rabbits  and 
guinea-pigs  where  prolonged  closure  is  desired. 

There  are  certain  anatomical  differences  between  the  throats  of 
animals  and   man  that  oughl   to  be  considered.      The  nose,  throat. 
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Larynx  and  trachea  arc  more  nearly  on  a  straight  Line  in  the  Lower 
animals.  The  Larynx  is  placed  higher  in  the  throat,  and  the 
epiglottis  is  readily  seen  in  the  dog  and  rabbit  by  holding  the 
month  open.  The  most  important  difference,  from  the  standpoint 
of  my  experiments,  is  the  relation  between  the  soft  palate  and  the 
epiglottis. 

The  soft  palate  of  the  guinea-pig  (Fig.  1)  forms  a  curtain  which 
completely  separates  the  buccal  from  the  uaso-pharyngeal  cavity. 
This  muscular  curtain  is  perforated  by  a  small  opening  which  is 
.dosed  in  the  passive  state.  The  opening  of  the  Larynx,  with  its 
rudimentary  epiglottis,  is  directly  behind  the  perforation  in  the 
soft   palate.     It  is  evidenl   thai   during  the  ad  of  swallowing  this 
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FIG.     II. 
Lateral    view    Rabbit's    throat. 


sphincter  like  opening  in  the  soft  palate  relaxes,  and  the  base  of 
the  tongue,  which  has  a  raised  surface,  presses  the  food  through 
the  opening.  When  the  nose  is  entirely  obstructed  swallowing 
is  necessary  in  order  to  get  air  into  the  respiratory  passages. 

The  soft  palate  of  the  rabbit  (Fig.  2)  forms  a  curtain  similiar 
to  that  of  the  guinea-pig,  but  the  opening  into  the  naso-pharynx 
is  larger:  The  epiglottis  is  well  developed,  lies  in  front  of  the 
soft  palate  and  covers  the  opening  connecting  the  buccal  with 
the  naso-pharyngeal  cavity.  The  .relations  of  these  structures 
in  the  dog  more  nearly  approaches  to  that  of  man  (Fig.  3).  The 
curtain  of  the  soft  palate  is  not  complete  as  in  the  guinea-pig  and 
rabbit;  the  epiglottis  is  large  and  projects  up  in  front  of  the  soft 
palate.  Except  when  the  dog  swallows  there  does  not  seem  to 
be   normally   any   communication    between    the   buccal   and   naso- 
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pharyngeal  cavities.  When  the  nostrils  are  closed,  and  the  dog 
is  compelled  to  breathe  through  the  mouth,  the  current  of  air 
apparently  passes  through  slits  either  side  of  the  epiglottis,  but 
there  is  little  evidence  to  show  that  normally  mouth  breathing  is 
practiced. 

Very  early  in  my  experiments  certain  changes  were  found  in 
the  lungs  of  the  rabbits  and  pigs.  The  question  arose  whether 
the  changes  were  due  to  interference  with  breathing,  or  whether 
the   ordinary   laboratory   animal   had   frequently  pathologic   con- 
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FIG.    III. 
Lateral    view    of   Dog's    throat. 


ditions  in  the  lungs.  In  order  to  ascertain  these  points  I  ex- 
amined the  lungs  of  fifty  guinea-pigs  supposed  to  be  normal. 
Macroscopic  examination  showed  one  positively  diseased,  and 
several  others  with  small  abnormal  areas.  Microscopic  examin- 
ation of  a  small  number  showed  the  lungs  to  be  regularly  normal. 
I  do  not  doubt  if  a  number  of  sections  were  made  from  each  lung, 
and  carefully  studied,  the  proportion  of  diseased  lungs  would  be 
increased,  but  from  the  standpoint  of  my  experiments,  the 
changes  regularly  found  in  the  lungs,  following  closure  of  the 
nose,  cannot  lie  attributed  to  pre-existing  disease. 

Rabbits  have  frequently  a  catarrhal  discharge  from  the  nostrils. 
accompanied  by  changes  in  the  lungs.  Such  animals  were  aol 
used  except  as  mentioned.  The  examination  of  a  small  number 
of  lungs  showed  that  a  larger  proportion  were  diseased  than  in 
the  case  of  pigs,  but  the  conditions  observed  were  not  comparable 
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with  the  regular  changes  found  in  the  animals  experimented 
upon. 

T! bservations    upon    animals    with    artificially    obstructed 

nostrils  will  he  considered  in  the  following  order:  First,  the 
effecl  upon  guinea-pigs  and  rabbits;  Second,  the  more  extended 
observations  upon  dogs;  Third,  the  histologic  changes;  and 
Fourth,  an  attempt  will  he  made  to  correlate  the  facts  obtained, 
and  to  draw  such  deductions  as  seem  warranted. 

The  effects  upon  guinea-pigs  when  both  nostrils  are  closed  is 
shown  in  Table  1.  Those  that  lived  over  48  hours  breathed  some 
through  the  nose.  This  is  notably  so  in  numbers  2,  3.  8,  19,  22,  23. 
24  and  137.  It  is  exceptional  for  a  pig  to  live  more  than  36  hours 
with  the  nostrils  tightly  closed.  Distention  of  the  abdomen,  due 
to  swallowing  the  air.  is  noticeable,  and  frequently  becomes 
marked  within  an  hour  after  closure.  This  peculiar  gulping  in 
of  the  air  is  made  necessary  by  the  relation  of  the  soft  palate  as 
mentioned  above.  The  distention  is  more  marked  when  the  intes- 
tines are  tilled  with  food,  and  can  he  lessened  by  fasting  the 
animal.  It  seems  to  he  a  contributory  cause  of  death,  hut  not 
the  essential  factor,  as  in  some  instances  the  pigs  died  quickly 
without  distention.  Pig  number  25  died  within  two  hours  after 
both  nostrils  were  closed,  and  the  stomach  was  found  to  be 
ruptured.  Number  27  also  died  within  two  hours,  but  the  abdo- 
men was  not  markedly  distended,  nor  was  the  stomach  ruptured. 

The  effect  upon  guinea-pigs  with  one  nostril  closed  is  illustrated 
in  Table  2.  Of  the  15  pigs,  twelve  had  the  right  side  closed  and 
three  had  the  left  side.  Two  lived  eighi  months  with  one  side 
entirely  (dosed.  (Numbers  1  and  9).  Two  died  within  12  hours. 
(Numbers  n'(i  and  67).  Probably  the  left  nostril  was  accidentally 
Idled  with  collodion,  as  the  pigs  appeared  similar  to  the  ones  with 
both  nostrils  closed.  Eight  died  on  an  average  of  9.%  days. 
Three  lived  thirty  days,  but  in  each  instance  the  closed  side 
partially  opened.  Number  92  lived  only  five  days  hut  the  resis- 
tance of  this  pig  was  probably  lowered  by  a  previous  attempt 
lo  (dose  the  nostril. 

The  effect  upon  rabbits  with  one  nostril  closed  is  shown  in 
Table  3.  Seven  had  the  right  side  closed  and  four  the  left.  The 
longest  duration  of  life  is  113  days  !  No.  72'  ;  the  shortest  4  days 
(  No.  57)  :  the  average  duration  was  a  little  less  than  45  days. 
Number  57  developed  a  catarrhal  discharge  from  the  left  nostril, 
which  undoubtedly  interfered  with  the  breathing  through  that 
side.     As  the  right  nostril   was  (dosed   by   operation,  the   rabbit 
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had  to  breathe  largely  through  the  mouth.  The  distended  abdo- 
men was  evidently  due  to  swallowing  the  air.  As  there  was  a 
marked  congestion  of  the  upper  lobe  of*  the  right  lung  it  is 
probable  that  an  acute  infection  hastened  the  death  of  the  rabbit. 
Number  60  developed  an  abscess  on  the  right  side  of  the  neck, 
which  may  have  been  the  cause  of  death.  It  is  noteworthy  the 
uniform  loss  of  weight  of  the  rabbits  with  one  nostril  closed. 
Death  resulted  when  about  one-half  of  the  weight  was  lost. 
Distention  of  the  abdomen  is  usually  not  present  in  rabbits.  A 
few  rabbits  that  lived  for  months  developed  noisy  breathing 
suggestive  of  asthma. 

It  is  clear  that  there  is  a  causative  relation  between  nasal 
obstruction  and  the  death  of  these  animals,  as  the  number  experi- 
mented upon  is  too  large  to  attribute  the  deaths  to  accident.  The 
determining  cause  of  death  is  not  clear.     The  length' of  time  llie 
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FIG.     IV. 


animals  live,  and  the  symptoms  do  not  point  to  asphyxiation,  nor 
to  carbonic  acid  gas  poisoning  as  the  cause.  There  are  two 
factors  that  seem  important  in  explaining  the  cause  of  death. 
First,  infection  as  the  result  of  lowered  resistance;  Second,  acute 
dilatation  of  the  heart  (Fig.  4).  There  are  a  certain  number  of 
guinea-pigs  and  rabbits  that  show  evidences  of  infection.  The 
lungs  are  involved,  and  the  lesions  noted  are  intense  congestion 
and  areas  of  broncho-pneumonia.  The  pulmonary  condition  is 
sufficient  to  account  for  death  in  some  instances,  but  not  in  ad. 
In  my  early  examinations  the  condition  of  the  heart  was  not 
closely  studied,  hut  with  added  experience  1  began  to  notice  what 
was  apparently  a  dilated  condition  of  the  heart.  To  determine 
this   point    il    is    necessary   to   have   control    animals  of  the   same 
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weight  as  the  animals  experimented  upon  for  the  size  of  the  heart 
is  proportional  to  the  weighl  of  the  animal.  When  the  hearts 
of  the  pigs  and  rabbits  experimented  upon  were  compared  with 
animals  of  the  same  weight,  it  \v;is  found  find  dilatation  regularly 
took  place  in  the  animals  thai  lived  24  hours  to  two  or  three  days. 
As  the  right  ventricle  was  the  portion  involved  it  would  seem  as 
though  some  mechanical  impediment  to  the  pulmonary  circulation 
was  the  cause  of  the  dilatation,  and  that  the  phenomenon  was  com- 
parable to  acute  dilatation  of  the  heart  in  poorly  trained  athletes, 
after  excessive  exertion. 


FIG.     V. 

Pneumatograms.      (A)     Normal     dog.      (B)     Dog    with     nasal     obstruction. 
(C)    Dog   with   dyspnea. 


The  effect  of  nasal  obstruction  upon  dog's,  as  outlined  in  this 
report,  is  based  upon  the  study  of  18  with  partial  closure  of  the 
nostrils,  and  upon  24  puppies  horn  of  mothers  with  nasal  obstruc- 
tion. A  study  of  the  breathing  and  pneumographic  tracings  of 
normal  dogs  has  been  made,  and  the  condition  of  the  lungs  noted 
in  a  number  of  instances.  Several  years  ago  in  .mother  labora- 
tory the  nostrils  of  two  dogs  were  closed,  but  the  results  were 
similar  to  the  ones  reported  in  the  present  series  so  they  will  not 
be  further  considered. 

Ether  was  used  in  all  except  Xo.  11.     The  orifice  of  the  nostril 
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was  denuded  and  sutures  were  inserted.  It  is  comparatively  easy 
to  close  one  nostril,  but  difficult  to  close  the  second.  The  effort 
of  the  dog  to  breathe  tends  to  pull  the  sutures  out.  and  the  un- 
avoidable infection  of  the  parts  leads  to  sloughing-  in  some  cases. 
Two-thirds,  or  more,  of  the  opening  of  the  nostrils  were  closed 
on  an  average.  We  will  consider  first,  the  changes  noted  in  all 
of  the  dogs;  and  second,  the  special  features  that  are  of  peculiar 
interest. 

Labored  breathing  is  a  constant  symptom,  and  is.  in  a  general 
way.  proportional  to  the  degree  of  obstruction,  although  an  ocea- 


FIG.    VI. 
Dog.    No.    104.     Showing    loss    of    hair    following    nasal    obstruction. 


sional  dog  seems  to  have  but  little  dyspnea  in  spite  of  marked  ob- 
struction. The  breathing  is  characteristic  of  asthma  and  emphy- 
sema; there  is  an  apparent  enlargement  of  the  chest,  and  retrac- 
tion of  the  intereostals  spaces  in  the  more  marked  cases.  Pneumo- 
graphic  tracings  of  the  breathing  of  dogs  is  shown  in  Fig.  5.  The 
upper  tracing,  A.  is  from  a  normal  dog;  the  middle,  B,  is  from 
a  <h>Lr  (No.  11  I  with  nasal  obstruction.     It  shows  the  irregularity 
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of  the  breathing  as  compared  with  the  normal.  The  lowest  trac- 
ing, ( '.  is  from  a  dog  with  cough,  dyspnea  and  a  peculiar,  long, 
slow  inspiration  and  a  quick  expiration.  The  dyspnea  is  increased 
on  exercise.  When  both  nostrils  are  (dosed  the  dogs  have  to 
breathe  through  the  mouth,  hut  if  even  one-fourth  of  the  space 
remain  they  will  draw  air  through  the  narrowed  opening  rather 
than  to  breathe  through  the  mouth. 

The  haif  as  a  rule  becomes  shorter,  thinner  and  lighter  in  color. 
This  thinning  of  the  hair  usually  commences  over  the  abdomen 


FIG.     VII. 

Dog  No.   11.     Showing  loss  of  hair  and  wrinkling  of  skin   following  nasal 
obstruction. 


and  along  the  legs,  then  over  the  back  and  neck.  A  dandruff-like 
scurf  is  noticed,  but  scabbing  is  not  the  rule  unless  the  parts  be- 
come excoriated.  With  this  change  in  the  hair  there  is  a  peculiar 
wrinkling  of  the  skin  in  some  instances.      (Figs.  6.  7  and  8.) 
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The  general  nutrition,  as  measured  by.  the  body  weight,  does 
not  seem  to  be  affected  in  the  animals  that  live  for  a  number  of 
months,  but  a  certain  proportion  of  the  dogs,  more  often  the 
younger  ones,  as  a  result  of  lowered  resistance,  die  from  infection. 
They  had  abundance  of  wholesome  food,  and  were  under  similar 
conditions.  No  attempt  was  made  to  weigh  the  food  ingested, 
or  to  estimate  the  excretions. 

As  regards  the  resisting  power,  we  can  divide  the  dogs  with 
nasal  obstruction  into  two  groups:  (Table  -1):  The  older  dogs 
that  live  for  months  and  gradually  develop  dyspnea,  suggestive 
of  asthma  and  emphysema;  and  the  younger  ones  that  are  prone 
to  infections.  Those  that  die  of  infection  usually  have  a  muco- 
purulent discharge  from  the  nostrils,  emaciate,  grow  gradually 
weaker  and  die  within  three  months.  The  determining  cause 
of  death  seems  to  be  broncho-pneumonia.  One  of  the  youngest 
dogs  shown  in  the  table  (No.  104)  lived  8  months  and  was  killed 
because  of  a  parasitic  skin  lesion.  This  apparent  exception  is 
explained  by  the  fact  that  the  nose  was  opened,  and  the  increased 
space  was  followed  by  marked  improvement  in  the  breathing  and 
the  general  condition.  The  number  of  young  dogs  experimented 
upon  is  too  small  to  be  positive  as  to  just  what  influence  age  has 
upon  the  resisting  power. 

The  effect  of  nasal  obstruction  upon  the  progeny  is  interesting. 
Twenty-four  puppies  have  been  born  of  mothers  with  about  one- 
third  of  the  normal  breathing  space,  (Table  5).  Of  these  two 
were  found  dead  and  three  died  within  twenty-four  hours.  Eleven 
died  at  intervals  from  31  to  93  days,  under  the  best  of  care  and 
with  suitable  food.  One  died  of  distemper  on  the  ninty-ninth 
day.  Three  pups  were  used  for  other  purposes  and  from  them 
no  conclusions  can  be  drawn.  Two  had  their  nostrils  sewed  up 
when  they  were  five  and  one-half  weeks  old.  The  only  conclusion 
that  can  be  drawn  from  these  two  is  that  they  both  died  sooner 
than  is  usual  when  pups  of  this  age  are  experimented  upon. 
(See  Table  6). 

The  two  thai  are  alive  at  present,  48  days  old.  are  not  develop- 
ing as  normal  dogs  should.  It  is  doubtful  if  they  will  grow  to 
maturity. 

The  mothers  seemed  to  have  plenty  of  nourishment  for  the  pups 
during  the  period  of  lactation,  and  later  the  puppies  were  given 
warm,  fresh  milk  and  other  suitable  food.  I  have  no  data  as  to 
the  quality  of  the  mother's  milk".  Ai  birth  the  puppies  appeared 
normal  and  developed  fairly  well   tor  a  few  weeks,  bul  they  were 
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less  active  than  normal  does,  gained  less  in  weight  and  gradually 
showed  evidences  of  mal-nntrition.  The  hair  as  a  rule  became 
thinner,  lost  its  natural  gloss  and  in  one  litter  it  was  almost  entire- 
ly gone.  With  this  loss  of  hair  there  was  a  peculiar  wrinkling  of 
the  skin  similar  to  the  mother.  Macroscopic  examination  of  the 
organs  did  not  reveal  the  cause  of  death.  A  detailed  study  of  one 
litter,  in  connection  with  the  mother,  will  be  given  later.  The 
point  to  be  emphasized  at  this  time  is  that  interference  with  the 
normal,  nasal  breathing  of  dogs  has  a  marked  and  deleterions 
effect  upon  the  progeny.  In  some  instances  the  male  parent  had 
obstructed  breathing.  We  have  also  a  few  observations  where 
the  male  had  obstructed  breathing  and  the  female  was  normal. 
So  far  our  observations  seem  to  show  that  it  is  through  the  female 
thai  the  weakened  vitality  of  the  progeny  occurs,  but  perhaps 
further  observations  over  a  longer  period  will  show  that  the  in- 
fluence of  the  male  is  also  a  factor. 


FIG    VIII. 

Dog,    No.     11.      Showing    loss    of    hair    and    wrinkling    of    skin,    following 
nasal    obstruction.      The   same   dog   as   shown   in    Fig.    VII. 


The  effect  upon  the  offspring  of  rabbits  is  based  on  a  very 
limited  experience.  It  is  very  difficult  to  breed  rabbits  with  nasal 
obstruction,  and  several  attempts  have  failed.  One  rabbit  a 
month  after  the  right  nostril  was  closed  had  four  bunnies.  They 
were  all  very  small  and  died  within  a  few  hours.  About  thirteen 
months  later  she  had  a  litter  of  five.  <  >ne  found  dead  ;  one  died  on 
the    twelfth   day;    one    died    on    the    sixteenth    day:    one    one    the 
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twentieth  day;  and  two  alive  on  the  twenty-seventh  day,   (May 
24). 

We  will  next  consider  the  resistance  of  normal  pups  as  com- 
pared with  those  of  the  same  age  horn  of  mothers  with  nasal  ob- 
struction.    (Table  6). 

Four  puppies  each  five  and  one-half  weeks  old  were  used:  two 
were  normal  and  two  abnormal,  that  is.  bora  of  a  mother  with 
about  one-third  of  the  normal  breathing  space.  The  nostrils  were 
(dosed  in  each  instance.  The  table  shows  that  one  normal  dog 
lived  38  days,  the  other  8  months  with  obstructed  breathing,  while 
the  abnormal  ones  under  similar  conditions  lived  IS  and  15  days 
respectively.  In  one  instance  (105)  both  sides  of  the  nose  of 
the  normal  dog  were  not  (dosed  at  the  same  time;  hut  on  the 
other  hand  one  of  the  abnormal  dogs  (107)  had  more  breathing 
space  than  the  normal  yet  lived  less  than  one  half  as  long.  (  hie  of 
the  normal  dogs  (104)  was  peculiarly  resistanl  for  a  young  dog, 
hut  this  is  partially  accounted  for  by  the  fact  that  the  nose  was 
opened  for  a  few  weeks  prior  to  the  death  of  the  animal.  This 
dot:'  will   he  considered  later. 

The  conditions  under  which  these  dogs  were  experimented  upon 
were  so  nearly  the  same  that,  taken  in  connection  with  other  ex- 
periments, the  conclusion  is  warranted  that  there  is  a  marked 
difference  in  the  power  of  resistance  between  normal  dons  and 
those  horn  of  mothers  with  obstructed  breathing. 

There  are  some  interesting  observations  that  have  not  been 
brought  out  in  the  study  of  the  above  tables.  The  history  of  two 
do^'s  will  illustrate  many  of  these  points.  Male  puppy  (104),  live 
and  a  half  weeks  old  is  shown  in  Fig.  0.  weight,  three  and  a  half 
pounds;  born  of  healthy  parents,  was  used  for  the  following  ex- 
periment: Under  ether  both  nostrils  were  (dosed  on  duly  27. 
1908.  Dyspnea  was  noticed  from  the  first,  and  it  soon  became  ap- 
parent that  the  dbg  was  not  developing  as  he  should.  On  Sep- 
tember 13,  the  dog  seemed  sick,  lie  had  a  temperature  of  105  F, 
but  on  the  29th,  it  had  dropped  to  101 F,  and  the  dog  seemed 
much  better.  In  November  it  was  noticed  that  he  was  losing  his 
hair  on  the  abdomen.  This  grew  more  marked  until  there  was 
but  little  hair  on  the  abdomen,  legs  and  tail.  Dyspnea  increased 
with  shallow  breathing  and  forced  expiration,  suggestive  of 
asthma  and  emphysema.  While  the  dog  was  gaining  in  weight 
it  was  not  the  gain  that  a  normal  puppy  should  make;  the  in- 
creased weakness  and  dyspnea  became  more  and  more  evident. 
until   death   seemed   imminent.      On   January   5th,   I    opened   the 
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nose  so  that  the  dog  could  breathe  freely.  There  was  an  im- 
provement in  the  condition;  the  hair  commenced  to  grow  and  was 
more  normal  in  gloss;  the  dyspnea  almost  disappeared  and  the 
dog  appeared  lively.  Early  in  March  he  unforunately  became  in- 
fected with  the  follicular  mange,  and  it  seemed  best  to  kill  the 
animal  on  March  30,  '09.  Macroscopic  examination  of  the  lungs, 
liver,  kidneys  ami  spleen  revealed  nothing  abnormal. 

The  dog  illustrates  what  I  have  observed  in  other  animals,  that 
the  re-opening  of  the  nose  is  immediately  followed  by  improve- 
ment in  the  breathing  and  the  general  condition.  It  is  to  be 
regretted  that  he  became  infected  with  the  mange,  as  further 
observation  would  have  been  desirable. 

The  history  of  the  next  dog  is  the  most  interesting  of  the  whole 
series.  Female  (11),  weight  about  25  pounds.  She  was  a  lively. 
healthy  looking  dog  with  long,  reddish,  curly  hair  of  normal 
uloss.  On  October  31,  1907,  I  sewed  up  the  right  nostril.  As 
healing  took  place  a  small  opening  remained.  On  December  13 
the  left  nostril  was  closed,  and  upon  healing  no  opening  remained. 
In  spite  of  the  labored  breathing  which  followed,  the  air  was 
drawn  through  the  narrowed  nasal  opening  and  not  through  the 
mouth.  The  dyspnea  gradually  increased",  the  chest  assumed  a 
more  barrel  shaped  contour,  the  hair  was  noticed  first  to  become 
shorter  and  thinner,  then  bare  places  appeared  over  the  rump. 
legs  and  abdomen  (Pig.  7\  The  weight  did  not  vary  to  any  ex- 
tent, but  the  dog  was  less  lively  than  formerly.  About  five 
months  after  the  nostrils  were  closed  the  loss  of  hair  had  extended 
to  the  neck  and  head,  wrinkling  of  the  skin  was  very  evident  and 
the  doiz'  was  weaker  and  had  an  old  and  decrepid  appearance 
(Fig.  8).  The  breathing  was  strongly  suggestive  of  asthma  and 
emphysema.  The  first  week  in  June,  1008,  she  suddenly  appeared 
better.  Examination  showed  that  the  left  nostril  had  torn  open, 
and  the  increased  breathing  space  accounted  for  the  improvement 
noted.  The  hair  commenced  to  come  in  over  each  hip.  and  she 
appeared  livelier  in  every  way.  The  breathing  space  on  each 
side  was  still  narrowed.  About  this  time  it  was  noted  that 
she  was  in  heat  for  the  first  time  since  she  was  under  observa- 
tion. On  August  31,  1908,  she  had  eight  puppies,  one  was  found 
dead.  All  seemed  normal  in  development.  The  seven  that  Lived 
were  apparently  properly  nourished  by  the  mother,  and  were 
weaned  at  the  usual  time.  About  the  time  \\x\  were  weaned  it 
was  noted  that  the  hair  of  all  the  pups  was  growing  thinner,  and  a 
peculiar  wrinkling  of  the  skin  similar  to  the  mother  developed. 
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Their  growth  was  not  normal,  they  commenced  to  emaciate,  they 
were  less  lively  and  had  a  dried  up,  wizened  appearance  that 
reminded  one  of  a  child  suffering  from  hereditary  syphillis.  lie- 
sides  the  loss  of  hair  they  had  a  dandruff-like  scurf.  The  condi- 
tion was  suggestive  of  scurvy,  but  it  could  not  have  been  due  to 
the  lack  of  suitable  food,  as  they  had  plenty  of  fresh  milk.  meat. 
bread,  etc.  The  last  1'ew  days  of  their  life  they  were  separated 
into  two  groups,  and  special  care  was  given  to  the  feeding  of  one 
group.     This  made  no  difference  in  the  length  of  time  they  lived. 

I  am  indebted  to  my  colleague,  Dr.  Buesser,  for  the  following 
report  as  to  the  condition  of  the  blood  of  the  mother  and  puppies: 
"The  hemoglobin  estimate  was  made  by  the  Tallqvisl  color  scale. 
Two  normal  dogs  for  control  showed  100  per  cent,  each:  mother, 
60  per  cent.;  four  puppies.  50  per  cent,  each:  one.  4.~>  per  cent.: 
and  one  60  per  cent.  The  mother  and  the  puppies  showed  an  anemia 
as  compared  with  the  two  normal  dogs  used  for  controls.  The 
leucocytes  were  somewhat  increased  in  the  mother,  and  markedly 
increased  in  the  (nippies:  the  red  cells  were  smaller,  showed  signs 
of  destruction  by  irregularities  in  shape,  and  contained  less  hemo- 
globin.    The  general   picture  indicates  a  secondary  anemia." 

The  length  of  time  the  puppies  lived  is  as  follows:  One.  found 
dead:  one.  57  days;  one.  60  days:  and  five.  61  days.  Post  mortem 
examination  of  the  puppies  failed  to  reveal  the  cause  of  the 
peculiar  condition  which  lead  to  their  death.  The  macroscopic 
changes  in  the  organs  were  very  slight.  The  lungs  were  more  or 
less  congested,  but  inflated  readily.  Some  congestion  of  the  liver 
was  noted  in  several. 

On  November  10.  1908,  the  mother  of  the  pups  was  killed  by 
chloroform  and  an  examination  of  the  organs  made.  This  dog 
had  had  obstructed  breathing  for  a  year.  On  the  day  she  was 
killed  the  following  observations  were  made.  Respiration  22  per 
minute  very  labored,  with  retraction  of  the  intercostal  spaces 
Post  mortem:  Body  warm.  Skin  over  the  abdomen  and  chest 
almost  hairless,  very  smooth  and  soft,  with  no  dandruff  or  scab- 
bing. There  were  some  short  hairs  over  the  back  and  legs,  over 
the  exposed  parts  the  hair  was  very  thin,  with  some  irritation  and 
scabbing.  The  skin  of  the  face  and  neck  was  Xi-vy  wrinkled,  that 
of  the  body  to  a  less  degree.  The  lungs  collapsed  when  the  chest 
was  opened.  Xo  adhesions  or  fluid  in  the  pleural  cavities.  Infla- 
tion of  the  lungs  showed  them  to  be  comparatively  normal.  Heart. 
liver,   spleen,   pancreas,   intestines  and  stomach   were   apparently 
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normal.  Kidneys  slightly  congested.  No  enlarged  messenteric 
glands. 

It  is  claimed  that  unilateral  nasal  obstruction  in  man  predis- 
poses the  lung  of  the  same  side  to  disease.  Chauvet  in  a  recent 
article  concludes,  from  a  study  of  unilateral  closure  of  the  nostrils 
of  six  rabbits,  that  the  lung  of  the  side  corresponding  to  the 
nasal  obstruction  is  more  often  diseased;  that  scoliosis  and  de- 
formity of  the  chest  occur;  and  that  changes  in  the  sinuses  fol- 
low nasal  obstruction.  (Revue  Hebdomadaire  de  Lary.  d'Otol., 
el  de  Rhin.  March  20,  1909). 

From  records  of  nearly  one  hundred  animals  experimented  upon 
I  found  no  evidences  that  disease  of  the  lung  bears  any  relation  to 
the  side  obstructed,  nor  did  I  find  the  deformities  of  the  chest  pic- 
tured by  Chauvet. 

A  mucopurulent  accumulation  occurs  in  the  nostril  obstructed 
due  probably  to  interference  with  drainage,  but  marked  macro- 
scopic changes  in  the  turbinals,  or  sinuses,  were  not  observed.  It 
would  be  natural  to  expect  changes  to  take  place  in  the  develop- 
ment of  the  bones  in  young  animals  with  nasal  obstruction;  also 
that  histologic  changes  would  occur  in  the  nose  as  the  result  of  the 
long  continued  contact  of  the  mucous  membrane  with  the  muco- 
purulent discharge,  but  on  these  points  I  have  not  sufficient  data 
to  warrant  conclusions. 

Many  histologic  changes  have  been  noted  in  the  lungs  of  the 
animals  experimented  upon,  but  the  marked  pathologic  condition 
of  some  lungs  and  the  comparative  freedom  from  disease  in 
others  have  made  the  interpretation  of  the  findings  somewhat 
difficult.  The  complete  closure  of  the  nostrils  in  the  smaller 
animals  is  followed  by  definite  changes  in  the  lungs.  In  the  pigs 
thai  die  within  21  hours  there  is  usually  an  intense  congestion. 
edema  sometimes  with  hemorrhagic  areas.  If  they  live  a.  little 
longer  there  is  a  peri-bronchial  infiltration,  or  distinct  evidences 
of  a  broncho-pneumonia.  If  the  animal  lives  several  days  we  may 
find  extensive  hemorrhagic  areas;  dilatation  of  the  vessels;  inter- 
stitial infiltration  of  blood;  atelectasis,  with  collapse  of  the 
bronchi;  and  emphysema.  The  bronchi  may  be  normal,  or  show 
evidences  of  inflammation;  empty,  or  filled  with  blood,  mucus  or 
desquamated  epithelium.  If  the  pig  lives  a  number  of  weeks  the 
inflammatory  changes  are  less  marked,  but  the  emphysema  is 
more  extensive.  While  the  lesions  observed  are  varied,  there  is  a 
certain  harmony  observed  thai  is  suggestive  of  one  of  two  causes: 
First,  inflammatory   changes,   the  result   of  infection,   due  to  the 
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lowering  of  the  vitality  of  the  animal;  and  second,  mechanical 
changes,  the  direct  result  of  the  interference  with  norma]  breath- 
ing, which  Leads  to  collapse  of  the  bronchi,  areas  of  atelectasis, 
and  emphysema. 

The  study  of  the  Lungs  of  dogs  with  obstructed  breathing  may, 
in  a  genera]  way,  be  divided  into  those  where  the  inflammatory 
lesions  are  prominent  ;  and  those  where  the  mechanical,  or  emphy- 
sematous changes,  are  predominant.  The  Lowering  of  the  resist- 
ance, noticeable  in  the  younger  dogs,  predisposes  to  infections; 
so  we  naturally  find  broncho-pneumonia,  sero-purulenl  pleurisy 
and  other  inflammatory  lesions  as  evident  causes  of  the  com- 
paratively prompt  death  of  the  animal.  On  the  other  hand,  i  I' 
the  dog  has  sufficient  vitality  to  withstand  infection,  the  mechani- 
cal obstruction  to  breathing  lends  to  gradual  changes,  of  which 
emphysema  is  the  type. 

A  number  of  sections  from  the  Lungs  of  the  dog  I  No.  11  I  whose 
history  was  detailed  above  have  been  studied.  We  must  remem- 
ber that  as  a  result  of  a  year  of  difficult  breathing  the  dog  had 
developed  all  of  the  symptoms  of  a  chronic  asthma  with  emphy- 
sema besides  certain  peculiar  nutritional  changes,  referable  to  the 
hair  and  skin.  We  mighl  expect  under  such  circumstances  that 
there  would  be  marked  changes  in  the  structure  of  the  bums,  but 
microscopically  they  seemed  normal  and  even  the  macroscopic 
changes,  though  significant,  hardly  seemed  commensurable  with 
the  clinical  symptoms.  We  found  evidences  of  a  chronic  bron- 
chitis, increase  of  interstitial  tissue,  broncho-pneumonia,  and  dis- 
tinct areas  of  emphysema. 

The  dilatation  of  the  right  ventricle  and  the  weakening  of  the 
heart  has  an  important  bearing  on  the  changes  in  the  Lungs.  The 
cardiac  failure  would  naturally  lead  to  intense  congestion  and 
dilatation  of  the  vessels  as  an  early  symptom,  and  brown  indura- 
tion and  increase  of  interstitial  tissue  later. 

We  cannot  transfer  the  results  of  experiments  upon  animals  to 
man  without  certain  reservations,  but  our  clinical  experience,  in 
a  general  way,  is  in  harmony  with  the  results  as  outlined  above. 
Patients  with  nasal  obstruction  usually  have  a  lowered  general 
•  resistance,  are  more  susceptible  to  colds  and  other  infections,  and 
there  seems  to  be  a  causal  relation  between  that  syndrome  of 
symptoms  commonly  known  as  "Catarrh,"  and  imperfect  nasal 
breathing. 

Obstructed  nasal  breathing  has  long  been  recognized  as  a  factor 
in  the  etiology  of  asthma.     As  long  as  the  underlying  cause  of 
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asthma  is  no1  known,  and  the  pathology  indefinite,  it  would  seem 
that  experiments  upon  animals  offered  a  fruitful  field  for  the 
study  of  this  disci  si'. 

Tin-  following  conclusions  arc  suggested  by  the  results  of  the 
experiments  outlined  above: 

1.  That  nasal  obstruction  leads  to  death,  or  serious  impairment 

of  vitality. 

2.  That  the  lowered  resistance  predisposes  to  infections. 

3.  That  local  disease  of  the  respiratory  tract  is  induced. 

4.  That   obstruction   of   the   nostrils   leads  to   dilatation    of   the 

heart. 
").     That  changes  in  the  skin  and  the  blood  of  the  dogs  occur. 

6.  That   symptoms  resembling  asthma   and  emphysema   may  he 

induced  in  the  lower  animals. 

7.  That  emphysema  of  the  lungs  can  be  demonstrated  histologi- 

cally. 

8.  That  re-opening  the  occluded  nostrils  is  followed  by  prompt 

disappearance  of  the  symptoms. 


PAPER: 

LARYNGOSTOMY. 

By   CHEVALIER   JACK  SOX.   M.    I  >.,    Pittsburg,    Pa. 

Eefinition.  Laryngostomy  is  the  name  given  to  the  surgical 
procedure  of  laying  open  the  larynx  anteriorly  and  keeping  it 
open  for  a  long  period  of  treatment.  More  or  less  of  the  trachea  is 
usually  included  in  the  opening  and  the  procedure  is  then  a 
laryngotracheostomy. 

It  has  been  used  for  the  treatment  of  cicatrical  and  papillo- 
matous stenosis  of  the  larynx.  It  was  done  first  by  Ruggi  in 
1898.  I  performed  it  with  success  in  five  patients,  two  of  whom 
were  exhibited  at  the  meeting  of  the  American  Laryngologieal, 
Rhinologieal  and  Otological  Society.  February,  1!N)4.:::= 


FIG.     1. 

A.    B.,     T-shaped    separable    tracheal    canula    of    Chevalier    Jackson.     <'.. 

T-shaped  soft   rubber  tube  of  Killian. 

In  these  cases  1  used  the  T-shaped  canula  shown  in  Fio'.  1, 
which  is  reproduced  from  the  original  publication.  In  two  of  the 
cases  the  si enosis  recurred.  In  190(3  Killian  demonstrated  a 
vastly  better  method  by  post-operative  dilatation,  that  made  of 
laryngostomy,  an  operation  that  has  now  a  permanent  place  in 
the  surgery  of  the  larynx.  He  also  made  use  of  a  T-shaped 
canula  (Fig.  C),  but  it  was  made  of  soft  rubber  and  was  used  in 
successively    increasing    sizes    for    dilation.     lie    had    discovered 
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that  the  contact  and  elastic  pressure  of  the  soft  rubber  caused  a 
softening  and,  in  some  portions,  sloughing  of  the  obstructive 
endolaryngeal  tissue.  The  operative  detail  has  been  worked  out 
in  Prance  by  Sargnon,  Barlatier,  Baratoux,  Vignard  and  others. 
Justice  cannot  here  be  done  to  all  who  aided.  The  bibliography 
appended  contains  most  of  their  names. 

Indications.  Chronic  laryngeal  stenosis  without  too  great  de- 
formity of  the  bony  box.  It  has  been  applied  to  papillomatous 
stenosis,  as  well  as  cicatricial,  but  for  papillomata  it  cannot  com- 
pare with  extirpation  with  the  aid  of  direct  laryngoscopy,  followed 
by  applications  of  alcohol.  Laryngostomy,  without  subsequent 
dilatation,  has  been  used  to  facilitate  ray  treatment  of  laryngeal 
malignancy.  It  is  of  the  dilatory  method  this  paper  is  dealing, 
as  it   is  to  this  procedure  that  the  name  is  destined  to  be  limited. 

Contra-indications.  Pyrexia  is  an  absolute  eontra-indication. 
Active  lues  is  also.  Bronchial  and  pulmonary  disorders  greatly 
increase  the  risks  and  if  remediable,  they  are  contra-indications. 


FIG.     2. 
Turbinotome    of   Chevalier   Jackson    used    for    thyrotomy. 

Armamentarium.  Besides  general  operating  instruments,  the 
requisites  are  a  blunt  pointed  bistoury,  a  turbinotome  (Fig.  2), 
small  retractors,  silk,  or  (in  my  opinion)  silk-worm  gut  for 
suturing  the  mucosa  to  the  skin.  As  in  all  external  laryngeal 
surgery  a  small  electric  light,  worn  between  the  operator's  eyes 
(not  on  top  of  the  head)  is  essential.  The  illuminating  and  the 
visual  axes  must  almost  coincide.  For  the  post-operative  dila- 
tatory  dressings,  soft  rubber  tubing  evenly  graduated  in  sizes 
from  15  to  40  French  scale  sizes.  These  I  have  been  unable  to 
obtain  in  drainage  tubing,  hut  catheters  answer  admirably. 
These  tubes  must  be  cut  to  suit  the  case,  the  cut  edges  being 
rounded  by  singeing  in  the  flame  of  an  alcohol  lamp,  being  care- 
ful not  to  burn  the  rubber,  only  to  melt  off  the  sharp  angle  of 
the  cut  edge. 
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Preliminaries.  The  patient's  health,  if  improvable,  must  be 
improved.  Luetic  cases  should  have  at  Least  one  mouth's  treat- 
ment. As  iu  all  operations  about  the  air  passages,  the  mouth  and 
teeth  should  be  put  in  the  best  possible  condition  with  the  aid  of 
the  dentist  if  necessary.  Alcohol  25  per  cent,  strength  is  the 
best  non-toxic  antiseptic  mouth  wash.  All  proprietary  prepara- 
tions are  a  delusion,  unless  they  contain  alcohol ;  though  they 
may  be  used  to  flavor  the  wash.  The  patient  is  placed  in  the 
Trendelenberg-Koser  position,  to  prevent  aspiration  of  blood  and 
secretions.  If  the  wound  be  not  allowed  to  close  during  the 
operation,  the  retractors  being  always  kept  in  place,  the  blood 
cannot  be  aspirated  up  hill.  If  the  edges  of  the  wound  be 
allowed  to  opproximate  there  is  no  longer  an  open  trough,  but  a 
tube,  continuous  with  the  trachea,  up  which  fluids  can  be 
aspirated. 

Anesthesia.  Except  in  the  youngesl  and  most  uncontrollable 
children,  local  infiltration  anesthesia  is  far  the  best  and  safest 
anesthetic.  The  solution  I  have  used  is  the  same  as  for  tracheo- 
tomy, thyrotomy,  etc.lt  contains  cocaine  one  grain  to  the  ounce 
of  normal  salt  solution,  sterilized  by  the  addition  of  carbolic  acid 
one  drop,  twenty-four  hours  being  allowed  for  chemical  steriliza- 
tion. The  intraderamtic,  not  hypodermatic,  injection  of  this 
solution  along  the  line  of  incision,  will  produce  absolute  analgesia 
of  the  skin.  The  interior  of  the  larynx  can  be  anesthetized  by 
the  local  swabbing  with  a  20  per  cent,  cocaine  solution.  This 
must  be  applied  through  the  tracheal  fistula  before  commencing 
to  operate.  It  will  have  no  effect  afterward.  In  very  small  or 
troublesome  children,  chloroform  is  administered  in  quantities 
barely  sufficient  for  control,  by  means  of  a  gauze  sponge  held  in 
a  hemostat  or  a  Brophy  apparatus  fitted  with  a  high  air  intake. 

Operation.  For  clearness  the  operation  may  be  described  in 
four  steps : 

1.  Opening  of  the  larynx. 

2.  Incision  of  the  posterior  wall. 

3.  Suture  of  the  mucosa  to  the  skin. 

4.  Placing  of  the  dilating  tube  and  the  dressing. 

1.  Laryngotomy.  This  step  is  described  as  dividing  the  tissues 
layer  by  layer,  skin,  cellular  tissue,  fascia,  thyroid  gland,  etc. 
This  is  a  great  waste  of  time.     The  simplest  method  requiring  but 
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a  second  or  two,  is  to  insert  the  lower  blade  of  the  inverted  tur- 
binotome (Fig.  2)  in  the  tracheal  fistula  (Fig.  3)  and  divide  all  the 
tissues  at  one  clip.  The  vessels  are  quickly  caught  up  in  the  edges 
of  the  flaps.  It  may  happen  in  a  very  long  neck,  with  a  very 
low  tracheotomy  that  it  is  desired  to  preserve  a  bridge  between 
the  tracheal  fistula  and  the  laryngostomy  wound.  In  such  a  case. 
a  new  tracheotomy  wound  above  the  old  one  is  produced  by  a 
stab.  Through  this  the  lower  blade  of  the  turbinotome  is  inserted 
as  described.  Where  the  bridge  can  be  preserved  the  soft  rubber 
tube  though,  in  one  form,  more  difficult  to  insert,  is  held  in  place 
better.     On  the  whole,  however,  it  is  wisest  to  split  open  the  entire 


FIG.    3. 

Turbinotome  in  position  to  make  the   thyrotomic   clip. 

tract  above  the  tracheal  fistula,  no  matter  how  low,  in  order  that 
all  the  conditions  within  to  be  dealt  with  may  be  exposed  to 
view.  This  applies  with  especial  force  to  the  granulatory  or 
hyperplastic  spur  (S  Fig.  4).  which  is  so  often  a  factor  in  pre- 
venting decanulation. 


2.  Incision  of  the  posterior  wall  is  best  done  with  a  sharp 
scalpel,  vertically,  exactly  in  the  median  line,  clear  through  the 
scar  tissue,  but  with  great  care  not  to  incise  the  anterior 
esophageal  wall.  In  intubated  cases  the  scars  are  usually  on  the 
posterior  wall  in  the  cricoid  region,  and  they  should  be  divided 
through  to  the  cartilage,  remembering  of  course  that  above  the 
cricoid  cartilage  the  posterior  wall  is  soft,  otherwise  the 
esopragus  mighl  be  penetrated.  Now  we  come  to  the  essential 
technical     improvemenl     of     Killian.     Instead    of    excising    the 
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cicatricial  tissue,  and  eviscerating  the  larynx,  he  took  advantage 
of  tlic  tendency  of  the  tissues  to  slough  and  mell  away  under  the 
contact  and  clastic  pressure  of  the  soft  rubber  tube.  The  Linear 
median  incision  is  to  from  a  trench  in  which  to  lay  the  tube. 
Lateral  cicatrices  are  not  incised,  hut  Left  to  disappear  in  the 
post-operative  treatment.  Sarguon  and  Barlatier  advise  excision 
in  cases  of  limited  membranous  cicatrices,  plugging  the  wound 
for  a  few  days  with  vaselined  gauze. 

3.  Suture  of  the  mucosa  to  the  skin.  The  mucosa  or  the  cica- 
tricial contents  of  each  lateral  wall  of  the  larynx  is  sutured  to 
the  skin  by  three  (on  each  side)  deeply  placed  silk-worm  gu1 
sutures  which   pass  through   the  Laryngeal   lining,   cartilage  and 

skin.     Superficial   stitches  slough  out    in  a    \'^\v  days. 

4.  Placing  of  the  dilating  tube,  the  canula  and  the  dressing. 
The  patient  is  now  asked  to  cough,  if.  indeed,  lie  has  not  been 
coughing  freely.     My  own  practice  in  all   Laryngeal  work  under 

general  anesthesia   is  never  to  have  the  patient   so  deeply  under 


Tr 

FIG     4. 

Schema  showing:  tracheal  canula  and  dilatatory  drain  in  position.  The 
clotted  lint-  at  S  shows  tic  hyperplastic  spur  on  the  posterior  wall  above 
the  canula  present  in  almost  all  old  canula-wearers.  A.,  silk-worm  gut 
to  hold  rubber  dilatory  drain  (T)  in  place.  A  similar  thread  extends  to  tic 
other  end  of  the  tape-plate  of  the  canula.  Tr..  trachea.  I>..  laryngostomy 
wound   cavity. 

that  the  tracheal  couch  reflex  is  completely  abolished.  The 
Laryngeal  cough  reflex  may  be  more  or  less  controlled  as  desired 
by  the  preliminary  use  of  cocaine,  or.  better  still,  by  Crile's 
method  of  nerve  block  by  injection.  The  tracheal  cough  reflex  is 
the  watch-dog  of  the  lungs,  as  1  have  so  often  stated,  and  should 
never  be  abolished  in  the  surgery  of  the  air  passages.  The  rubber 
dilating  drain  is  now  cut  to  length.  It  should  extend  upward  as 
high  as  possible  without  interfering  with  epiglottic  closure,  and 
downward  as  far  as  the  canula.  to  whose  curve  its  slanted  end  cor- 
responds (Fig.  4),  for  which  purpose  its  lower  end  is  cut  obliquely. 
Its  upper  end   is   plugged  with   gauze  securely,  never  the   Lower 
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end.  lest  it  escape  into  the  trachea.  A  suture  is  placed  through 
the  rubber  tubing,  tied  and  the  two  ends  carried  outward  and 
made  fast  one  end  to  the  right  and  the  other  to  the  left  end  of  the 
tape  holder  of  the  tracheal  eanula,  as  shown  (One  thread  only)  at 
A  Fig'.  -f.  The  object  of  this  is  to  hold  the  tube  down  for  two 
purposes:  to  prevent  its  slipping  into  the  mouth,  and  to  prevent 
its  riding  above  the  spur  (s)  that  is  almost  always  present.  To 
assist  in  this  pressure  on  the  spur  and  to  hold  the  tube  in  place, 
are  the  chief  advantages  of  leaving  a  bridge  between  the  tracheal 
fistula  and  the  laryngostomy  wound.  It  is  questionable  if  they 
compensate  for  the  disadvantage  of  not  having  free  access  to  the 
spur  or  other  abnormality  at  this  part  of  the  trachea.  If  in- 
creased pressure  at  one  point  is  desired,  the  diameter  of  the  dilat- 
ing tube  may  be  increased  at  the  corresponding  point,  as  suggest- 


FIG.     5. 

Fournier's  method  of  holding  the  rubber  dilatatory  drain  in  position. 
B.,  rubber  drain  with  hole  cut  in  lower  end.  A.,  tracheal  eanula  attached 
to  drain  by  passing  the  tube  of  the  eanula  through  the  hole  of  the  drain, 
where  it   is   held   by  two  sutures,  to  the  staples  of  the   tape  plate. 

ed  by  Sargnon  and  Barlatier,  by  slipping  over  the  tube  another 
bit  of  tubing  of  the  proper  diameter  to  be  telescoped  over,  and  of 
a  length  to  correspond  with  the  certical  extent  of  the  portion  of 
the  laryngeal  or  tracheal  lumen  that  requires  the  additional  {(res- 
sure.  Founder  suggested  the  cutting  of  the  rubber  tubing  in 
form  shown  in  Fig.  5.  Instead  of  being  slanted  at  the  lower  end 
it  is  cut  squarely,  and  a  side  opening  is  made  in  what  is  to  he  the 
anterior  wall  of  the  tubing.  Through  this  the  eanula  is  inserted 
as  shown.  While  this  has  a  great  advantage  in  rendering  the 
soft  rubber  tube  more  fixed  and  controllable,  it  had  in  my  experi- 
ence a  tendency  to  ride  upward  in  spite  of  the  thread  or  to  kink 
and  thus  form  a  spur  projecting  from  the  posterior  tracheal  wall 
not  unlike  the  spur  shown  at  s,  Fig.  4.  In  use.  the  soft  rubber 
tube   is   inserted    first,   then   the   eanula.       Of  whatever    form,    the 
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rubber  tube  is  well  anointed  with  sterile  vaseline  before  insertion. 
After  the  tube  is  placed  the  gauze  dressing  in  the  form  of  a  tighl 
roll  dt'  proper  size,  is  smeared  with  sterile  vaseline,  and  forced  into 
the  wound  in  such  a  way  as  to  keep  it  open.  My  own  preference 
is  for  the  form  that  I  use  in  thyrotomy  dressing.  A  double  thick- 
ness of  gauze  is  spread  over  the  whole  front  of  the  neck.  The 
portion  over  the  wound  is  then  tucked  into  the  wound  and  a 
little  hard  roll  is  forced  into  the  wound  carrying  the  double  layer 
with  it.  This  form  of  dressing  prevents  any  cuds  from  getting 
down  into  the  trachea. 

After  Care.  The  dressing  is.  in  my  opinion,  besl  changed  every 
'.\  hours,  the  gauze  being  wrung  out  of  bichloride  of  mercury 
1:10,000  solution.  This  is.  I  know,  contrary  to  routine  surgery, 
but  routine  surgery  has  ;i  high  mortality  if  applied  to  the  larynx. 
I  have  nurses  who  are  trained  in  this  laryngeal  and  tracheal  work, 


Laryngostomy    canula    of   Chevalier   Jackson.     The    straight    part    extends 
upward   into  il*<-  larynx.     The  lower  end  of  rubber  dilatatory  drain  fits  over 

this   straight    portion    of    tin-    silver    canula 


and  they  attend  to  the  dressings  under  the  supervision  of  Dr. 
Ellen  J.  Patterson,  who  dresses  the  wound  once  daily  herself.  In 
1  a ry ileostomies  she  puts  in  place  the  increasing  sizes  of  dilating 
tubes.  If  sloughing  or  too  great  pain  should  supervene,  it  is  well 
to  omit  increasing,  and  let  the  patient  wear  the  same  size  for  a 
week  or  more,  as  seems  best.  It  is  absolutely  necessary  to  observe 
the  utmost  vigilance  to  prevent  any  loss  of  what  dilatation  has 
been  gained.  A  few7  days  without  the  dilating  tube  and  with  a 
gauze  plug  of  slightly  too  small  a  diameter  may  seriously  retard 
the  cure. 

The  success  of  the  operation,  like  all  laryngeal  surgery,   is  de- 
pendent  almost   entirely  upon   the   care,    patience   and  skill   with 
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which  this  after  treatment  is  carried  out.  The  dilatation  should 
be  slow,  making  progress  no  taster  than  the  tissues  will  tolerate. 
Excessive  sloughing  or  excessive  feter  is  a  warning  to  ease  up  on 
the  pressure.  The  sloughs  are  usually  infections  of  buccal  origin. 
They  are  usually  thin  and  may  be  cleared  away  by  mopping  with 


FIG. 


Schema  of  the  auto-plastic  operation  of  Berger  for  closing  a  trachea- 
dermal  fistula.  A.,  elliptic  incisions  around  the  fistula.  Li..  Haps  turned 
epidermis  inward  and  sutured.  C,  drawing  together  and  suturing  of  the 
skin    to  cover   the    flaps. 

hydrogen  peroxid  solution.  They  surround  the  stitches,  which 
may  have  to  be  removed  if  the  sphacelic  process  is  too  severe. 
The  purpose  is  to  get  rid  of  the  cicatricial  tissue  and  to  cover  the 
newly  formed  lumen  of  the  larynx  first  with  small  firm  granula- 
tions, then  with  epidermoid  epithelium.     This  must  be  kept   in 


FIG.     8. 

Schema  of  the  auto-plastic  operation  of  Gluck  for  the  closure  of  a 
trachea-dermal  fistula.  A..  Form  of  incisions  and  flaps,  one  on  each  §ide 
of  the  listula.  B.,  One  flap  turned  back  and  sutured,  epidermal  surface 
inward.      C,   The   other   flap  dragged   over   to  close   the   wound. 

mind  in  the  alter  care  as  it  is  the  key  note  to  success.  This 
epidermatization  may  take  two  months  or  longer.  11  is  claimed 
that  some  regeneration  of  cartilage  takes  place.  The  wound  seems 
to  be  shallower  though  larger.  That  is,  it  is  nearer  the  surface  of 
the  skin.  When  the  stage  is  reached  thai  permits  of  free  buccal 
breathing,  (a  fenestrated  or  a  very  small  canula  being  used,  and 
the  plug  having  been  taken  out  of  the  rubber  tube)  the  canula 
may  be  corked,  at  first  only  in  1  lie  daytime,  and  farther  along,  al 
nierhl  also. 
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Duration  of  the  treatment  varies  Prom  three  to  six  months.  At 
the  cud  of  this  time,  it  is  in  most  cases  possible  to  close  the 
Laryngostomy  by  a  plastic  operation,  but  it  is  better  not  to  <lo  so. 
No  matter  how  promising  the  result  appears,  a  small  opening 
should  be  maintained  for  a  few  months  Longer  to  facilitate  the 
watch  Tor  recurrence.  For  even  a  Longer  time  in  children  who 
have  not  had  the  exanthemata,  it  may  he  safer  to  wear  a  small 
obturator  or  very  small  canula  to  render  unnecessary  a  fresh 
tracheotomy,  which  would  in  all  probability  he  followed  by  a  repe- 
tition of  the  stenosis. 

Autoplasty.  The  laryngostomy  opening  will  occasionally  unite 
withoul  autoplasty.  When  autoplasty  is  required,  the  Berger  or 
Gluek  operations,  clearly  shown  in  Fins.  7  and  8,  will  close  the 
opening  perfectly,  though  a  number  of  minor  secondary  operations 
arc  at  times  accessary  to  close  little  fistulae  which  occur  usually 
at  the  corners  of  the  flaps.     Like  all  plastic  operations,  success 

depends  upon  large  well  nourished  Haps,  placed  withoul  t uch 

tension.     It   is   necessary,    in   males,   to   modify   the  shape   of  the 
tlaps  to  avoid  if  possible  the  turning  in  of  skin  bearing  coarse  hair. 

Results.  Of  the  writer's  own  cases,  one  is  still  under  treatment. 
Four  were  cured  by  laryngostomy  without  dilatation,  two  re- 
curred and  were  afterward  cured  by  the  Killian  method,  as  advo- 
cated by  Sargnon  and  Barlatier.  These  two  cases  I  feel  sure  could 
never  have  been  cured  by  any  other  method  at  present  known. 


REPORT    OF    CASES. 

Cases  1  and  2  reported  previously. 

Case  3.  John  S.,  cicatricial  stenosis  following  chrondrial  ne- 
crosis. Laryngostomized  at  the  Western  Pennsylvania  Hospital. 
April,  1905.  T-shaped  canula  and  prolonged  intubation  used  as 
described.  Permanent  cure  with  a  very  large  laryngostomy 
wound  which  the  patient  refused  to  allow  me  to  close  because  he 
had  found  it  good  capital  to  arouse  the  sympathy  necessary  to  suc- 
cessful begging.     The  voice  was  a  loud,  hoarse  stage  whisper. 

I  exhibited  this  patient  at  the  meeting  of  the  Pennsylvania 
.Medical   Society  at  Bedford,  1907. 

Case  4.  Angelo  N.,  Italian,  24  years  of  age.  Referred  to  me 
by  Dr.  James  McFarlane  for  cicatricial  stenosis,  following  trauma- 
tism of  attempted  suicide.  The  thyroid  cartilage  was  badly  de- 
formed, owing  to  the  necrosis  following  the  traumatism  and  the 
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secondary  infections.  Hair  and  particles  of  clothing  had  been 
driven  into  the  wound  with  the  knife.  The  cure  was  complete 
so  far  as  buccal  breathing  was  concerned,  but  a  slight  fistula  re- 
mained from  which  mucus  occasionally  exuded  during  coughing. 
The  voice  was  a  loud,  hoarse  "stage  whisper." 

Cases  5  and  6  were  both  children  of  5  and  8  years,  respectively, 
operated  upon  at  the  Eye  and  Ear  Hospital.     These  two  cases  re- 


FIG.     9. 

Radiograph  of  patient,  Case  7,  with  aluminum  intubation  tube  in  situ. 
The  screw  stem  which  Is  inserted  after  intubation,  per  os,  is  to  preserve. a 
fistula  and  to  prevent  beehic  extubation. 

curred,  and  I  subsequently  did  the  Killian-Sargnon-Barlatier 
operation  with  perfect  success.  Being  children,  the  cartilage  has 
grown  somewhat  and  there  is  promise  of  a  good  voice  in  both 
cases. 

Case  7.  Peter  M.,  Italian,  aged  IS,  admitted  to  Eye  and  Ear 
Hospital  for  decanulation.     He  had  been  tracheotoinized  6  months 
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before  for  acute  laryngeal  stenosis  from  chrondrial  aecrosis  com- 
plical  ing  typhoid  fever. 

An  internist,  Dr.  Joseph  II.  Barach,  going  through  the  ward, 
noticed  impending  death  from  respiratory  arrest  and  promptly 
atrcheotomized  the  patient.  Artificial  respiration  soon  re-estab- 
lished the  respiratory  function  and  the  patient's  life  was  saved. 
It  was  one  of  that  class  of  cases  where,  owing  to  typhoid  toxemia. 
the  patient  does  not  make  the  vigorous  fight  for  air  thai  is  made  in 
asphyxia  under  other  conditions." 

After  recovery  from  the  typhoid  fever,  deeanulation  was  found 
impossible.  In  this  condition  he  was  referred  to  me.  Upon  ex- 
amination the  larynx  was  found  closed,  except  for  a  narrow 
oblique  slit,  surrounded  by  hands  of  cicatricial  tissue.  A  frag- 
ment of  the  right  cord  remained.  The  deformity  showed  plainly 
that  the  choridrial  necrosis  had  destroyed  the  normal  shape  and 


FIG.     10. 
Photograph    of    Case    7,    before    laryngectomy. 

function  of  the  thyroid  cartilage.  Hypopharngoscopy  by  the  slide 
speculum  showed  the  cicatrix  of  what  had  evidently  been  a  decu- 
bitus ulcer.  Palpation  externally  revealed  deformity  of  the  cri- 
coid, as  well  as  thyroid  cartilages.  There  was  no  history  or  evi- 
dence of  luetic  infection.  The  position  of  the  tracheal  opening  is 
shown  at  Fig.  7. 


(2)    See   "The   Larynx   in   Typhoid  Fever"   bv  Chevalier   Jackson,   American 
Journal    of    the    Med.    Sci.    1904. 
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On  May  29th,  '06.,  I  did  a  laryngectomy,  using  the  T-shaped 
canula  (Fig.  1)  and  treated  the  case  by  the  method  before  de- 
scribed.*1 Following  the  two  months'  open  packing  treatment 
by  prolonged  intubation,  using  a  permanent  aluminum  tube  (Fig. 
8)  held  in  place  by  a  screw  pin  which  is  inserted  through  the 
tracheal  fistula  after  the  tube  was  placed  in  position  by  the 
O'Dwyer  method  through  the  mouth.  The  tube  in  place  is  shown 
in  the  radiograph  (Fig.  8).  This  method  of  preventing  extuba- 
tion  during  coughing  and  the  like,  renders  the  patient  fairly  safe, 
so  that  he  may  go  about  his  work,  and  it  is  a  vast  improvement 
over  the  tracheal  canula.  It  has  been  ably  advocated  by  Schmie- 
golow  and  Rogers.  In  this  patient  it  was  satisfactory  for  more 
than  a  year,  though,  owing  to  the  extensive  destruction  of  the 
cartilaginous  framework  of  the  laryngeal  box,  the  lumen  of  the 
larynx  would  close  after  a  few  hours,  when  the  tube  was  left 
out.     At  the  patient's  urgent  request  I  did  a  second  laryngostomy 


FIG.     11. 
Photograph    of    Case    7.    after    laryngostomy     before    the    placing    of    the 
canula,  dilatatory  drain,   and  dressings.      The  silk-worm  gut  sutures   uniting 
the    skin    to    the    lining    of    larynx    have    hemostats    attached    to    them.      The 
suture   ends   were   cut   off  afterward. 

on  April  10th.  1000,  following  it  with  the  Killian  rubber  tube 
method  of  dilatation  during  the  after  treatment.  This  was  care- 
fully carried  out  by  that  skilful  laryngologist,  Dr.  Ellen  J.  Patter- 
son, who  furnishes  me  the  following  notes: 

After  operation  the  temperature  never  rose  above  normal. 
though  there  was  very  severe  local  reaction  which  was  so  ureal 
that  the  patient  was  unable  to  swallow  and  complained  very  much 

*Annals  Otology,   Uhinology   and    Laryngology,   March,    1904 
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of  pain,  chiefly  external.  The  sloughing  was  chiefly  around  the 
stitches.  Sterile  zinc  oxide  vaselin  ointment  was  used  mi  the 
tube  and  dressings.  Number  24  (French)  tubing  was  used  in 
dressing  the  wound  at  operation,  and  the  size  was  increased  every 


FIG.     12. 

Case  7.     At  the  end  of  one  month.     The  epidermatization  of  the   laryngeal 

dressings. 


FIG.    13. 

Case    7.     Drain    and    canula    in    place    ready    for    the    application    of    the 
cavity  is  progressing. 


alternate  day  until  the  tube  No.  31  (French)  was  reached.  This 
was  worn,  with  daily  removals  for  cleansing,  for  2  weeks,  when 
the  increasing  sizes  were  again  used,  up  to  No.  38.  was  reached  on 
the  59th  day.     The  patient  is  still  under  treatment. 


]](}  DISCUSSION. 

DISCUSSION. 

Dr.  William  L.  Ballenger,  of  Chicago,  liad  recently  seen  a  ease  in 
which  this  operation  was  undoubtedly  indicated.  The  patient  had 
accidentally  used  sixty  per  cent,  carbolic  acid  as  a  gargle.  Partial 
stenosis  resulted,  and  he  is  wearing  a  canula  in  the  neck. 

Dr.  J.  A.  Stucky.  of  Lexington,  Ky.,  referred  to  a  case,  previous- 
ly reported,  in  winch  he  had  removed  half  the  larynx,  and  which 
had  remained  well,  with  fairly  good  voice.  He  proposed  in  future 
to  try  the  method  described  by  Dr.  Jackson. 


PAPK  I : : 

THE   INCISION    FOE   THE  SUBMUCOUS    RESECTION. 

By   SIDNEY    YANKADER,   M.    I  >. 

The  clinical  results  which  have;  been  obtained  in  the  treatmenl 
of  deflected  nasal  sepia  by  the  submucous  removal  of  all  the 
deviated  cartilage  and  bone,  as  well  as  the  universal  applicability 
of  the  operation  to  all  varieties  of  this  condition,  have  placed 
this  operation  upon  such  a  secure  footing  as  the  operation  of 
choice,  that  further  discussion  of  its  clinical  advisability  would 
be  superfluous.  But  on  account  of  the  large  variety  of  pathologi- 
cal conditions  which  present  themselves,  and  the  consequent 
varying  clinical  experience  of  different  operators,  a  considera- 
tion of  some  of  the  details  of  technic  may  be  of  some  value  and 
interest. 

The  entire  character  of  the  operative  procedures,  many  details 
of  technie,  the  choice  of  instruments,  and  the  after  treatment  are 
dependent  upon  the  manner  of  making  the  incision  in  the  mucous 
membrane.  From  this  point  of  view,  two  classes  of  operations 
may  be  distinguished — operations  through  a  linear  incision,  and 
flap  operations. 

In  Killian's  method  a  curved  vertical  incision  is  made  in  front 
of  the  deviation  with  its  convexity  forward.  The  anterior  end 
of  the  deviation  is  embraced  in  the  hollow  of  the  curve.  When 
the  deviation  is  very  pronounced  the  lower  end  of  the  incision 
is  extended  backwards  in  a  horizontal  direction  along  the  lowest 
part  of  the  septum  near  the  floor  of  the  nose,  thus  converting 
the  operation  into  a  flap  operation. 

Hajek  makes  an  incision  further  forward,  corresponding  to  the 
anterior  border  of  the  cartilage,  and  its  removal  is  begun  from 
this  point.  As  the  hyaline  cartilage  of  the  septum  proper  be- 
comes gradually  changed  into  fibro-cartilage  along  this  anterior 
border  there  is  sometimes  difficulty  in  separating  the  mucous 
membrane  at  the  beginning  of  the  operation.  This  incision  makes 
it  necessary  at  times  to  perform  the  whole  operation  from  the 
side  of  the  concavity,  a  decided  technical  error.  Tt  also  leaves  the 
tip  of  the  nose  supported  by  a  strip  of  cartilage  which  has  only 
one  attachment  to  the  bony  framework  of  the  face,  namely,  at 
its  connection  with  tin1  nasal  bones.     The  support  of  the  columns 
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is  taken  away  entirely,  and  I  have  seen  one  case  in  which  a  con- 
siderable drawing  up  of  the  colnrana  took  place,  resulting  in  a 
hook-shaped  nose,  a  very  noticeable  deformity. 

Both  the  Hajek  and  Killian  incisions  are  open  to  the  objection 
that  the  entire  incision  is  made  upon  the  septum  itself,  hence  it 
is  mechanically  impossible  to  separate  the  mucous  membrane 
from  the  cartilage  without  stretching  it.  As  the  mucous  mem- 
brane is  often  very  thin  along  the  bony  crest,  this  becomes  a 
dangerous  procedure.  It  becomes  particularly  objectionable 
after  the  removal  of  the  cartilage,  when  access  to  the  bony  por- 
tions of  the  septum  can  only  be  obtained  by  forcibly  stretching 
the  mucous  membrane  open  with  long-bladed  specula.  These 
incisions,  which  have  been  aptly  termed  ''button-hole  cuts,"  are 
altogether  too  small  to  permit  of  access  to  the  deeper  parts  of 
the  septum.  They  are  entirely  too  small  to  give  a  sufficient  view 
of  the  parts  when  the  deviation  is  complicated  by  fractures  or 
dehiscences  in  the  cartilage,  or  by  unusual  deviation  or  exostoses 
of  the  bony  parts. 

A  better  exposure  of  the  septum  may  be  obtained  by  making 
a  flap  of  the  mucous  membrane,  the  so-called  open  operations. 
Two  incisions,  meeting  at  an  acute  or  obtuse  angle  in  the  form 
of  a  V  or  an  L,  or  three  incisions  in  the  shape  of  a  U,  may  be 
made  in  various  directions,  so  that  the  resulting  flap  may  be 
turned  upwards,  forwards  or  backwards.  Of  these,  the  reverse 
L  incision  of  Freer  is  the  most  popular. 

While  these  incisions  permit  of  better  access  to  the  deeper 
parts  of  the  septum  than  the  smaller  incisions  of  Killian  and 
Hajek.  they  present,  in  the  opinion  of  the  writer,  a  number  of 
disadvantages.  The  flap  is  free  in  the  nose  and  becomes  un- 
manageable, and  is  apt  to  lie  caught  in  the  forceps  and  injured, 
unless  it  is  held  back  by  means  of  a  retractor;  this  requires  the 
undivided  attention  of  an  assistant.  As  one  assistant  is  always 
required  to  sponge  the  wound,  etc..  two  assistants  become  neces- 
sary. This  is  a  disadvantage,  not  only  in  private  practice,  but 
also  in  clinical  practice,  where  many  such  operations  must  be 
performed,  for  it  delays  the  clinic  and  retards  other  work  of 
equal  importance. 

One  of  the  incisions  which  bound  the  (lap  is  always  a  horizontal 
incision.  Every  incision  means  a  scar,  and  every  scar  is  covered 
with  squamous  epithelium.  A  horizontal  band  of  squamous 
epithelium  on  the  septum  is  a  particularly  undesirable  condition. 
For  the  one  function  of  the  septum  is  to  afford  a  large  unbroken 
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surface  of  ciliated  epithelium,  which  by  its  capillary  proximity 
to  the  turbinates  constitutes  the  long  arm  of  the  nasal  syphon 
by  means  of  which  the  entire  nose,  including  the  accessory  cavi- 
ties, are  drained.  A  horizontal  band  of  squamous  epithelium 
constitutes  a  break  in  the  syphonage.  The  normal  secretion  of 
the  nose  is  held  up  by  this  form  of  epithelium,  upon  which  it 
dries  and  forms  crusts. 

Another  objection  to  the  flap  operations  is  the  increased  dan- 
ger of  perforation.  Whatever  method  of  making  the  flap  is 
employed,  the  incision  is  so  designed  as  to  include,  within  the 
area  of  the  flap,  the  most  prominent  part,  the  apex,  of  the  devia- 
tion. On  the  concave  side  of  the  septum,  the  deepest  part  of  the 
concavity  corresponds  to  the  apex  of  the  deviation  on  the  con- 
vexity. The  mucous  membrane  of  the  deep  part  of  the  concavity 
is  very  thin;  it  is  often  so  sharply  folded  upon  itself  that  the 
bend  consists  of  little  more  than  a  layer  of  epithelium.  More- 
over, the  muco-periosteum  is  here  closely  bound  down  to  the  bone; 
it  is  continuous  with  the  layer  of  dense  fibrous  tissue  which  lies 
on  top  of  the  bone ;  sharp  serrations  from  the  edge  of  the  bony 
crest  are  embedded  Avithin  it  in  this  situation;  its  separation 
therefore  presents  many  difficulties,  and  it  is  occasionally  torn 
during  {he  necessary  manipulations.  This  possibility  is  increased 
by  the  fact  that  we  are  working  upon  the  distant  side  of  the 
septum,  and  that  it  is  not  infrequently  necessary  to  separate  the 
periosteum  over  the  edge  of  exostoses  which  may  project  promi- 
nently into  the  other  nostril.  When  a  tear  of  any  magnitude 
occurs  in  the  mucous  membrane  of  the  concavity,  within  the  area 
corresponding  to  the  tlap.  a  permanent  perforation  is  almost  sure 
to  result. 

These  several  objections  to  the  flap  methods  may  be  overcome 
by  providing  sufficient  facilities  for  the  work,  and  by  care  and 
skill  in  operating;  on  the  other  hand,  a  difficulty  which  is  inherent 
to  the  method  itself  is  the  delayed  convalescence.  Every  plastic 
flap  has  a  tendency  to  retract.  When  the  flap  retracts,  as  it  does 
after  this  operation,  an  open  space  is  left  which  must  heal  by 
granulation,  followed  by  epithelization.  An  open  wound  in  the 
nose,  exposed  as  it  is  to  every  breath  of  air  which  the  patient 
breathes,  invariably  becomes  infected,  even  though  the  infection 
may  be,  and  usually  is  ,of  a  mild  type.  Such  an  infected  wound 
secretes  a  considerable  amount  of  fluid  which  dries  and  forms 
crusts.  When  bone  has  been  exposed  and  cut.  the  healing  of  the 
wound  may  be  delayed  for  several  weeks,  until  the  slow-forming 
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bone-granulations  are  built  up.  In  proof  of  these  assertions, 
permit  me  to  quote  from  a  recent  article  by  one  of  the  ablest 
exponents  of  the  flap  operation : 

"Up  to  the  tenth  clay  after  the  operation  the  patient  is  directed 
to  keep  the  naris  closed  with  a  pledget  placed  in  the  nasal  vesti- 
bule and  changed  when  it  becomes  filled  with  secretion.  In  this 
manner  dust  is  excluded  and  the  interior  of  the  nostril  kept  moist 
so  that  no  scabs  can  form.  After  this  period  the  patient  may  use 
the  nostril  for  breathing,  is  told  to  spray  it  out  wtih  normal  salt 
solution  and  to  insert  a  little  plug  of  wet  cotton  into  it  for  a  few 
hours  at  a  time,  whenever  it  becomes  necessary  to  soften  dried 

secretion.     In  addition  an  ointment is  swabbed 

into  the  nasal  vestibule  by  the  patient  to  prevent  hardened 
mucous  from  adhering. 

"In  most  cases  it  is  necessary  to  continue  this  cleansing  treat- 
ment for  a  period  of  from  4  to  12  weeks,  for  during  this  time,  if 
the  nose  be  neglected,  scabs  will  form  upon  the  septum. 

Now.  in  Dr.  Emil  Mayer's  clinic  at  the  Mount  Sinai  Hospital, 
where  most  of  my  operations  are  performed,  such  a  long  period 
of  convalescence  from  septum  operations  is  quite  unknown.  Our 
cases  return  on  the  second  day  for  the  removal  of  the  packing, 
and  on  the  fourth  day  nearly  all  of  the  cases  can  be  discharged 
with  tbe  wound  healed  and  the  nose  free  from  crusts  or  secretion. 
Moreover,  in  nearly  300  successive  cases  of  deviation  of  pro- 
nounced or  extreme  degree,  there  has  not  been  a  single  perfora- 
tion, resulting  from  the  operation.  Nor  have  such  results  been 
limited  to  the  cases  operated  upon  by  me  personally,  for  my  col- 
leagues at  the  clinic,  as  well  as  others  whom  I  have  taught  my 
method  of  operating,  have  had  similar  experience;  they  may 
therefore  be  attributed  to  the  technic  employed,  which  is  depend- 
ent, as  previously  stated,  upon  the  method  of  making  the  incision 
in  the  mucous  membrane. 

The  mucous  membrane  incision  which  I  have  devised  for  this 
operation  has  been  previously  described  as  follows:  Beginning 
behind  the  attachment  of  the  lower  lateral  cartilage,  and  about 
1  cm.  from  the  dorsum  of  the  nose,  the  incision  is  made  vertically 
downwards  to  the  lower  border  of  the  nostril,  to  the  point  where 
the  mucous  membrane  of  the  nasal  floor  meets  the  skin  of  the 
vestibule.  It  is  then  carried  outwards  along  this  muco-cutaneous 
junction,  half  way  to  the  outer  nasal  wall.  This  incision  permits 
the  mucous  membrane  of  the  septum  to  lie  reflected  upon  the 
outer  wall  of  the  nose,  that  of  the  inner  hall'  of  the  floor  being 
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laid  upon  the  outer  half.  The  opening  into  the  septum  is  just 
behind  the  nostril,  and  when  the  tip  of  the  nose  is  raised,  is 
nearly  parallel  to  it.  It  is  as  large  as  the  nostril  itself,  without 
stretching  the  mucous  membrane,  and  any  instrumentation  that 
can  be  done  through  the  nostril,  can  be  done  through  this 
opening 

When  the  deviation  is  not  pronounced,  the  incision  is  begun 
several  millimeters  behind  the  reflection  of  mucous  membrane 
which  marks  the  posterior  border  of  the  attachment  of  the  lower 
lateral  cartilage  to  the  septum;  when  the  deviation  extends  far 
forwards,  the  incision  may  be  begun  at  this  reflection.  When 
the  septum  is  so  twisted  that  the  cartilage  of  the  anterior  slope 
of  the  deviation  crosses  the  median  plane  and  projects  from  the 
other  nostril,  it  will  usually  be  found  that  the  bone  of  the  anterior 
nasal  spine  (intermaxillary  crest)  is  correspondingly  twisted: 
the  incision  is  then  made  along  the  line  of  crossing,  which  always 
brings  the  lower  part  of  the  incision  in  the  desired  place. 

As  the  mucous  membrane  of  the  convexity  remains  anchored  to 
the  nasal  floor  the  flap  can  be  readily  controlled  from  the  nostril 
without  the  use  of  deep  retractors  or  long-bladed  specula.  When 
it  has  been  properly  freed  it  is  balooned  outwards  by  the  act  of 
inspiration,  and  often  sticks  to  the  outer  nasal  wall  through  the 
tenacity  of  the  normal  nasal  secretions.  In  the  beginning  of  the 
operation,  until  the  mucous  membrane  has  been  properly  sepa- 
rated, it  may  be  necessary  to  retract  the  membrane,  but  this  can 
be  done  by  the  operator  himself  with  a  spatula  or  with  one  of 
the  blunt  separators;  when  the  deeper  parts  of  the  septum  are 
reached,  the  shank  of  the  instrument  that  is  being  used  serves  as 
a  retractor.  It  thus  becomes  possible  to  operate  without  any 
assistant,  and  many  of  my  operations  were  so  performed. 

The  incision  permits  of  an  excellent  exposure  of  the  lower 
anterior  corner  of  the  septum  and  of  the  angle  between  this  part 
of  the  septum  and  the  nasal  floor,  just  underneath  the  deviation. 
This  part  of  the  septum  has  not  received  as  much  notice  in  the 
literature  as  its  importance  demands.  For,  on  account  of  the 
mobility  of  the  organ  in  this  region,  its  liability  to  traumatism, 
the  frequent  occurrence  of  ulcerations,  the  dislocation  of  the 
cartilage  from  the  bony  connections,  and  dehiscences  in  the 
cartilage  itself,  an  increased  amount  of  fibrous  tissue  develops 
between  the  cartilage  and  bone,  as  well  as  under  the  mucous 
membrane  and  in  the  periosteum.  This  fibrous  tissue  is  very 
dense  and  resistant,  and  has  more  the  nature  of  cicatricial  tissue 
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than  of  ordinary  connective  tissue.  For  these  reasons  the  thor- 
ough exposure  or  opening  of  the  septum  in  this  region  is  of  the 
utmost  importance,  especially  in  difficult  cases,  in  which  the  un- 
covering of  the  anatomical  arrangements  in  this  region  consti- 
tutes the  key  to  the  entire  situation. 

As  a  result  of  these  considerations  we  may  conclude  as  follows: 
A  sufficient  exposure  of  the  septum  to  permit  of  good  access  to 
the  cartilaginous  part  of  the  deviation  is  essential  in  all  cases, 
but  the  incision  should  be  so  planned  as  to  permit  a  sufficient 
exposure  of  the  bony  deflection  as  well.  This  is  particularly  im- 
portant in  extreme  and  difficult  cases,  for  in  these  the  removal 
of  the  bony  part  is  usually  indispensable  for  the  correction  of 
the  deformity.  Just  as  the  anterior  portion  of  the  bent  cartilage 
shuts  out  from  view  its  deeper  parts,  so  the  anterior  part  of  the 
bony  deflection,  the  deviated  intermaxillary  crest,  closes  the  bend 
in  the  bony  parts,  and  shuts  from  view  the  deeper  parts  of  the 
deviated  vomer.  The  proper  exposure  of  the  bony  part  of  the 
deviation  is  therefore  an  essential  part  of  an  open  operation,  and 
in  the  experience  of  the  writer  can  not  be  obtained  by  any  of 
the  incisions  heretofore  suggested  or  practiced  so  well  as  by  the 
method  herein  advocated. 

DISCUSSION. 

Dr.  James  F.  McCaw,  of  Watertown,  X.  Y..  had  noticed  that 
in  most  of  his  own  cases  there  was  a  lack  of  room  unless  the  in- 
cision was  carefully  and  properly  placed.  This  was  especially 
noticeable  when  the  deviation  came  close  to  the  floor  anteriorly. 
Such  an  incision  as  that  described  by  Dr.  Yankauer  gave  room 
to  separate  the  mucous  membrane  below  the  ridge. 

Dr.  Abraham  thought  the  flap  operation  should  not  be  con- 
demned in  all  cases:  it  was  sometimes  indicated.  In  cases  with 
slight  deviation,  with  a  small  spur,  the  flap  operation  was  an 
excellent  one.  He  had  practiced  that  operation  since  1897  in 
the  class  of  cases  mentioned.  In  cases  wtih  high  deflections  of 
the  cartilage  it  is  impossible  for  the  patient  to  breathe  freely. 
In  such  cases  he  never  resorted  to  such  extensive  operation  as 
that  recommended  by  Dr.  Yankauer.  In  cases  of  anteroinferior 
deflection  he  had  employed  this  procedure  ever  since  it  was  first 
introduced  by  \)v.  Yankauer.  In  selected  cases  it  was  the  ideal 
incision. 
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Dr.  Yankauer,  in  closing'  the  discussion,  said  he  had  never  met 
with  severe  hemorrhage  from  the  large  artery  on  the  floor  of  the 
nose,  as  would  ordinarily  be  expected.  The  hemorrhage  which 
he  had  most  frequently  noted  came  from  a  vessel  high  up  on 
the  septum,  close  to  the  attachment  of  the  Lower  lateral  cartilage. 
If  the  incision  is  made  half  a  millimeter  behind  this  point  the 
hemorrhage  could  he  avoided. 


PAPER: 

A  DISCUSSION  OF  THE  LITERATURE  DEALING  WITH 
MALIGNANT  DISEASE  OE  THE  SPHENOID  SINUS. 
REPORT   OP   A   CASE. 

By    DUNBAR    ROY,    M.    D.,    Atlanta,    Georgia. 

W.  W.  C,  age  56,  traveling  man,  consulted  me  in  March,  1904, 
on  account  of  some  deafness  in  the  left  ear  which  came  on  during 
the  month  previous  as  a  result,  he  supposed,  of  a  severe  cold. 
This  impairment  in  his  hearing  disappeared  very  slowly.  At  the 
time  of  the  cold  he  was  treated  by  an  aurist  in  another  city,  but 
in  the  physician's  endeavor  to  pass  the  eustachian  catheter  into 
the  tube  on  the  left  side,  so  much  pain  and  bleeding  was  occa- 
sioned that  the  patient  stopped  treatment  until  he  came  under  my 
observation.  His  past  history  presented  no  unusual  symptoms. 
He  had  always  enjoyed  good  health,  never  having  suffered  any 
severe  illness.  In  1885  he  suffered  from  inflammatory  rheumatism, 
from  which  he  soon  recovered.  He  is  a  moderate  smoker  and 
drinker.  No  history  of  syphilis.  On  examination  I  found  the 
following  conditions : — 

His  pharynx  showed  the  usual  picture  of  the  "smokers'  throat." 
The  soft  palate  was  exceedingly  relaxed,  so  much  so  that  it  was 
impossible  to  make  a  post-rhinoscopic  examination  without  using 
a  palate  retractor.  The  nasal  cavities  showed  nothing  abnormal 
except  that  the  membrane  over  the  inferior  turbinates  was  cor- 
rugated and  thickened.  There  seemed  to  be  no  difficulty  in  nasal 
breathing.  The  catheter  was  easily  passed  into  the  Eustachian 
tube  on  the  right  side,  which  was  perfectly  patent.  On  the  left 
there  seemed  to  be  some  obstruction  in  the  naso-pharynx,  which 
rendered  the  passage  of  the  catheter  difficult.  However,  it  was 
used  from  day  to  day  with  some  benefit  to  the  middle  ear, 
although  the  sounds  were  never  clear. 

The  right  ear  appeared  normal.  Tn  the  left  the  drum  \v;is 
retracted  and  the  malleus  very  prominent.  Tuning  fork'  heard 
Longer  by  P>0  than  by  AC.  This  was  true  for  all  registers.  Hear- 
ing diminished  one  half.  The  patient  was  treated  for  several 
days  with  only  slight  benefit.  a1  the  end  of  which  time  he  was 
compelled  to  leave  the  city.  I  did  not  see  him  again  until  May  1st. 
when    he   again    consulted    me,   wilh    the    following   history:     On 
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April  23rd  he  noticed  some  weakness  in  the  lefl  eye  and  on  the 
25th  be  began  to  sec  double,  which  symptom  has  remained  con- 
stant ever  since.  He  also  has  been  suffering  with  severe  neuralgic 
pain  in  the  left  eye  and  over  the  Left  side  of  the  face  and  head. 
Some  roaring  tinnitus  in  the  left  ear. 

Right  eye  is  apparently  normal.  Vision  equals  20-40,  with-J-ls 
equals  20-20.  Left  eye,  vision  equals  20-40,  with  -(-Is  equals 
20-20.  There  is  almost  total  paralysis  of  the  external  rectus 
muscles  of  left  eye  with  a  consequent  homonymous  diplopia. 
Pupil  reacts  to  light  and  accommodation.  The  ophthalmoscope 
shows  no  changes  in  the  disc.  In  the  lower  outer  quadranl  of 
the  fundus  there  is  a  small  hemorrhagic  spot.  The  veins  appear 
a  little  larger  than  normal.  bu1  there  are  no  si<_;ns  of  a  papillitis. 
By  shrinking  the  1  issues  in  the  left  nasal  cavity,  the  naso-pharynx 
can  he  seen  and  at  this  point  there  is  a  decided  bulging,  especially 
as  you  look'  towards  the  vault.  On  touching  this  swelling  with  ;i 
probe  it  appears  firm  and  bleeds  very  easily.  It  does  not.  how- 
ever, interfere  with  nasal  respiration.  It  is  practically  impossible 
to  pass  the  eustachian  catheter  into  the  tube  on  this  side.  The 
patient  was  placed  upon  large  and  increasing  doses  of  potassium 
iodide  and  all  smoking  and  drinking  interdicted. 

May  5th.  There  is  a  decided  exopthalmos  and  total  paralysis 
of  the  external  rectus  muscle  of  left  eye.  Pain  in  and  around 
the  eye  has  been  quite  severe.  There  is  a  slight  pilosis.  The 
urine  was  examined  and  found  to  contain  albumen  and  some 
hyaline  easts.  The  patient  was  now  placed  in  the  hands  of  a 
neurologist,  who  from  this  time  watched  the  case  with  me.  About 
May  12th  the  patient  was  placed  in  a  hospital,  where  he  could 
have  belter  attention.  This  change  was  found  to  be  of  no  benefit, 
as  he  began  to  have  marked  mental  hallucinations,  almost  amount- 
ing to  raving,  inability  to  sleep  and  absolute  dread  of  his  sur- 
roundings. Consequently  he  was  removed  to  his  daughter's  house, 
where  he  was  satisfied  to  be  nursed  by  an  old  colored  servant 
whom  he  had  known  in  his  childhood.  The  exopthalmos  increased, 
the  facial  nerve  on  that  side  began  to  be  affected,  his  memory 
failed  and  nights  were  made  hideous  by  these  mental  delusions. 
He  was  gradually  growing  weaker.  At  no  time  was  any  further 
fundus  lesion  discovered  and  his  vision  seemed  to  remain  good. 
Under  treatment  his  kidneys  became  more  active  and  the  albumen 
disappeared  entirely  from  his  urine.  Pain  in, the  orbit  continued 
to  be  severe.  There  is  no  apparent  change  in  the  naso-pharynx. 
During  all  of  this  time  he  was  taking  as  high  as  75  grains  of  the 
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iodide  of  potassium  three  times  daily.  The  neurologist  was  under 
the  impression  that  there  was  possibly  a  tumor  on  the  posterior 
part  of  the  orbital  plate,  extending  backwards  and  upwards  into 
the  frontal  convolutions.    He  advised  an  exploratory  craniotomy. 

Accordingly  this  was  done  by  Dr.  Nicolson  about  the  middle 
of  June.  Absolutely  nothing  pathological  was  found,  although 
Dr.  Nicolson  explored  with  his  finger  all  the  upper  surface  of  the 
orbital  plate.  Patient  rallied  well  from  the  operation,  and  for  a 
few  days  seemed  to  improve,  probably  due  to  the  lessening  of 
the  intracranial  pressure.  The  pain  was  much  reduced.  At  no 
time  was  there  any  trouble  with  the  proper  functions  of  the 
bladder  and  bowels.  There  was  no  paralysis  or  paresis  in  any 
other  portion  of  the  body.  No  difficulty  in  deglutition.  His 
appetite  was  poor  and  the  patient  gradually  became  weaker.  His 
mental  symptoms,  while  not  so  marked  as  previous  to  the  opera- 
tion, were  decidedly  noticeable.  One  week  after  the  operation 
the  patient  died  in  convulsions,  which  were  diagnosed  as  uraemic. 
Unfortunately  no  post  mortem  could  be  obtained.  At  no  time 
was  nasal  respiration  impaired. 

The  history  of  this  case  is  exceedingly  interesting  and  at  tin- 
same  time  somewhat  obscure.  Two  facts  are  clear:  (1).  There 
was  evidently  a  tumor  (probably  sarcoma  or  epithelioma)  at  the 
base  of  the  brain,  involving  at  least  the  body  of  the  sphenoid 
and  encroaching  upon  the  inner  extremity  of  the  orbital  cavity. 
(2).  There  was  also  present  symptoms  of  a  chronic  nephritis. 
Whether  the  simultaneous  occurrence  of  these  two  conditions 
were  accidental  or  stood  in  some  relationship  to  each  other,  we 
are  in  no  position  to  deny  or  affirm.  Both  conditions  being  recg- 
ni/ed  about  the  same  time,  it  was  impossible  to  say  which  was 
first  present. 

In  this  ease  all  the  more  prominent  symptoms  could  be  referred 
to  a  sphenoidal  growth  and,  in  fact,  these  were  the  symptoms 
complained  of  by  the  patient.  The  renal  trouble  seemingly  pro- 
duced no  inconvenience  as  far  as  could  be  elicited  by  the  history. 
The  first  real  symptom  complained  of  by  the  patient  was  the  loud 
tinnitus  and  impaired  hearing  in  the  left  ear.  This  he  attributed 
to  a  severe  cold.  The  early  difficulty  in  passing  the  eustachian 
catheter  in  itself  was  suggestive  of  the  beginning  of  the  growth 
in  the  sphenoidal  cavity,  pressing  downward  and  to  the  left 
against  the  Eustachian  tube.  When  one  month  later  the  patient 
consulted  me  ;i  second  time,  a  bulging  in  the  naso-pharynx  was 
noticeable,  and  the  passing  of  air  through  the  Eustachian  tube. 
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either  by  the  catheter  or  the  Politzer  method,  was  quite  impossible. 

On  May  1st  there  was  paresis  of  the  external  reel  us  and 
exophthalmos  of  the  lefl  eye.  Five  days  later  there  Mas  complete 
paralysis  of  the  left  external  rectus,  some  paresis  of  the  facial 
nerve  on  the  same  side,  marked  exophthalmos,  bulging  more 
marked  in  the  naso-pharynx.  bleeding  easily  when  touched  and 
severe  pain  around  the  left  orbil  and  over  the  same  side  of  the 
head.  A  sarcoma  or  epithelioma  in  the  sphenoidal  sinus  would 
produce  just  this  train  of  symptoms.  The  sixth  nerve  comes  from 
the  medulla  bends  over  the  posterior  end  of  the  pons  and  its 
course  for  some  distance  is  quite  exposed  to  pressure.  For  this 
reason  neurologists  tell  us  thai  this  nerve  is  the  one  most  fre- 
quently affected  after  traumatism  and  from  the  pressure  of 
tumors  at  the  base  of  the  brain.  The  fibres  of  the  seventh  are 
very  close  to  the  sixth  and  close  to  this  are  fibres  of  the  eighth 
or  auditory  nerve.  Slight  pressure  on  both  of  these  would  pro- 
duce some  paresis  of  the  muscles  on  the  same  side  of  the  face 
and  some  tinnitus  in  the  Left  ear  from  the  same  cause.  That  the 
tumor  also  encroached  upon  the  apex  of  the  orbit  was  manifested 
by  the  exophthalmos.  Neither  the  optic  nerve  nor  any  of  the 
other  motor  nerves  of  the  eye,  however,  were  involved.  The 
exophthalmos  led  me  to  the  conclusion  that  the  tumor  originated 
in  the  sphenoid  cavity  as  a  centre  rather  than  in  some  portion 
of  the  brain,  since  clinical  and  pathological  observation  has  shown 
that  even  the  sphenoidal  and  posterior  ethmoidal  cells  may  be 
the  seat  of  an  adventitious  growth  and  yet  the  optic  nerve  show 
no  symptoms  of  involvment.  On  the  other  hand,  a  tumor  of  the 
brain  substance  is  more  likely  to  result  in  some  form  of  papillitis 
or  in  the  appearance  of  the  optic  disc,  and  this  is  nearly  always 
bilateral.  As  an  aid  to  making  a  diagnosis  of  brain  tumors  from 
the  appearance  of  the  fundus.  Dr.  Byrom  Bramwell  in  his  book  on 
Infra-Cranial  Tumors,  has  this  to  say:  "The  absence  of  double 
optic  neuratis  does  not  necessarily  exclude  the  presence  of  a 
tumor:  but  the  fact  that  there  is  no  optic  neuritis  does  suggest 
doubt;  and.  unless  other  symptoms  of  tumor  are  very  clearly 
defined,  or  unless  the  physician  feels  satisfied  that  there  is  no 
condition  present  except  tumor  which  could  reasonably  lie  ex- 
pected to  account  for  the  phenomena  of  the  case,  he  will  be  wise, 
in  the  absence  of  double  optic  neuritis,  to  hesitate  before  com- 
mitting himself  to  a  positive  diagnosis." 

In  this  case  there  was  absolutely  no  changes  in  the  disc  and 
vision  was  as  perfect  as  in  the  other   eye.     There  was  a   small 
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hemorrhage  in  the  outer  inferior  quadrant  and  this  was  probably 
due  to  the  atheromatous  condition  of  the  blood  vessels  in  associa- 
tion with  renal  disease. 

In  the  June,  1904,  issue  of  the  American  Journal  of  the  Medi- 
cal Sciences.  Dr.  Charles  A.  Oliver  of  Philadelphia  has  a  very 
interesting  report  of  a  case  of  "Cerebellar  Neoplasm  in  a  Sub- 
ject with  Renal  Disease."  Fortunately,  Dr.  Oliver  was  able  to 
have  a  post-mortem  made  and  a  very  thorough  histologic  exam- 
ination of  the  parts  involved.  The  growth  proved  to  be  a  sar- 
coma  and  while  it  was  situated  in  the  cerebellum,  it  nevertheless 
extended  down  into  the  pons  varolii  and  medulla,  and  in  this  way 
involved  some  of  the  nervous  structures  which  were  affected  by 
the  growth  just  in  my  own  case.  In  Oliver's  case,  as  was  to  be 
expected  from  an  intracranial  growth,  there  was  a  neuro-retinitis 
in  both  eyes  but  more  pronounced  in  the  left.  In  describing  the 
eye  symptoms  of  this  case  when  first  seen.  Dr.  Oliver  has  this  to 
say:  "A  medium  degree  of  paresis  of  the  left  external  rectus 
muscle,  together  with  a  slight  paresis  of  the  corresponding  orbi- 
cularis muscle,  could  be  determined  both  objectively  and  sub- 
jectively. There  was.  imperfect  action  of  the  muscles  which 
were  supplied  by  the  left  oculomotor  and  pathetic  nerves."  In 
giving  the  gross  findings  at  the  post-mortem,  Dr.  Oliver  says: 
"The  apex  of  the  growth  was. nipple  shaped  and  projected  for- 
ward to  a  point  which  was  situated  slightly  anterior  to  the  middle 
line  of  the  pons  varolii  and  reached  to  within  l1/.  cm.  of  the 
origin  of  the  left  cms  cerebri.  *  *  *  *  Laterally  towards 
the  median  line,  the  growth  pressed  upon  the  medulla,  while  on 
the  left  side  it  rested  upon  the  posterior  part  of  the  pons  varolii. 
*  *  *  *  The  seventh  and  eighth  nerve  trunks  on  the  right 
side  appeared  to  be  in  good  condition,  while  the  corresponding 
le!'1  ones  were  swollen  and  indistinct."  Dr.  Oliver  remarks 
that  this  case  is  of  interest  because  the  cerebellar  growth  de- 
veloped in  a  patient  suffering  with  renal  trouble  and  although 
the  microscopic  examination  showed  marked  destruction  of  the 
nerve  elements  in  its  neighborhood,  and  although  complete  blind- 
ness supervened  with  very  bizaare  ocular  palsies,  yet  the  cm  use 
of  the  patient's  death  was  evidently  euraemic  coma.  In  my  own 
case  the  cause  of  the  death  was  evidently  uraemic,  as  manifested 
by  the  lethal  convulsions.  Tn  both  of  these  cases  a  very  im-- 
portant  point  arises  as  to  what  effect  the  growth  had  niton  the 
renal  disease  and  vice  versa  what  effect  the  renal  trouble  had 
upon   the   increase  of  the  adventitious  growth.     Was  the  condi- 
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lion  of  the  blood  vessels  and  circulation  damaged  to  such  ;m 
extent  by  the  renal  disturbance  as  to  afford  good  food  for  the 
propagation  of  a  malignanl  growth? 

In  the  Annales  D 'Oculistique  for  •June.  1896,  there  is  an  article 
by  Dr.  V.  Mot-ax.  entitled  "Ocular  Disturbances  observed  in  a 
Case  of  Epithelioma  of  the  Sphenoidal  Sinus."  In  tins  ease  the 
malignant  growth  extended  much  more  rapidly  from  the  sphenoid 
sinus  into  the  contiguous  cavities  than  in  the  ease  reported  by 
me,  consequently  there  was  considerably  more  destruction  of  the 
surrounding  parts  and  more  marked  subjective  and  objective 
symptoms.  The  case  reported  by  Dr.  .Morax  is  interesting  and 
instructive  enough  to  allow  here  an  abstract  of  the  same:  -M.  V., 
53  years  old.  presented  himself  at  the  clinic  .May  12th.  1893,  com- 
plaining of  complete  blindness  of  several  days  duration.  The 
commencement  of  the  ocular  trouble  dated  back  to  the  begin- 
ning of  1893.  Examination  of  the  patient  showed  that  the  ocular 
movements  were  normal.  The  pupils  were  unequal  and  reacted 
neither  to  liuht  nor  accommodation.  The  fundus  of  the  eye 
showed  no  lesion.  Visual  perception  abolished  in  both  eyes.  He 
had  severe  and  continuous  headaches.  Later  slighl  optic  neuritis. 
then  atrophy  of  the  disc.  In  the  beginning  no  naso-pharyngeal 
disturbance,  later  purulent  discharge  from  the  nose  and  appear- 
ance of  pedunculated  tumors  on  the  pituitary  membrane.  Para- 
lysis of  the  oculo-motor  nerves.  Ptosis,  exophthalmos  from  intra- 
orbital tumors.  Death  one  year  after  the  commencement  of  the 
affection  from  broncho-pneumonia.  Autopsy:  Primary  epitheli- 
oma of  the  sphenoid  sinus  with  dilatation  of  the  sinus.  Invasion 
by  the  neoplasm  of  the  body  of  the  sphenoid,  of  the  optic  nerves 
and  of  the  chiasm.  Neoplasmic  prolongations  into  the  orbit,  the 
maxillary  sinuses  and  the  ethmoidal  cells.  Invasion  of  the  orbital 
surface  and  the  frontal  convolutions.     Broncho-pneumonia." 

As  will  be  seen,  there  were  several  symptoms  somewhat  analag- 
ous  in  this  case  to  the  one  reported  by  me  and  I  doubt  not  that 
if  the  uremic  condition  had  not  have  intervened  and  caused 
death,  the  tumor  in  my  own  case  would  have  extended  and  pro- 
duced very  much  the  same  chain  of  symptoms.  It  is  also  note- 
worthy that  death  in  Dr.  Morax's  ease  was  attributed  to  broncho- 
pneumonia and  not  to  the  tumor  itself.  Dr.  Morax  also  refers 
to  a  case  of  carcinoma  of  the  sphenoidal  sinus  described  by  Al- 
bert in  his  Lehrbuch  der  Chiriirgie  in  which  he  says:  "Affections 
of  the  sphenoidal  sinus  are  not  commonly  manifested  by  recog- 
nizable si^ns.       I  once  saw  the  sphenoidal  sinus  completely  tilled 
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with  a  decomposing  carcinomatous  mass  without  the  slightest 
symptom  having  been  observed  during  life."  Morax  thinks  that 
this  case  was  nothing  more  than  an  empyema  of  the  sphenoidal 
sinus  and  he  (doses  with  this  significant  remark:  "We  see. 
therefore,  that  documents  are  completely  lacking  and  we  must  be 
conteni  to  record  cases  until  a  sufficient  number  are  brought 
together  to  enable  us  to  sketch  the  principal  clinical  symptoms 
which  will  lead  to  a  recognition  of  neoplasms  originating  in  the 
sphenoidal  sinus." 

The  question  as  to  the  involvement  of  the  sphenoidal  sinus  by 
an  abscess  or  adventitious  growth  without  disturbance  of  the 
optic  nerves,  is  an  exceedingly  interesting  question.  Consider- 
able original  work  on  this  question  has  been  done  by  Onodi  and 
Evershucl)  in  Germany.  In  a  very  extensive  article  accompanied 
by  anatomical  plates.  Professor  Onodi  has  gone  very  thoroughly 
into  this  question  and  lias  published  the  same  in  the  December. 
1904,  issue  of  the  British  Journal  of  Laryngology.  I  shall  take 
the  liberty  of  quoting  freely  from  this  monograph. 

In  this  article,  Prof.  Onodi  has  undertaken  to  show  the  close 
anatomical  relationship  between  the  optic  nerve  and  the  pos- 
terior accessory  sinuses,  especially  the  sphenoid.  In  numerous 
dissections  Prof.  Onodi  found  that  there  was  a  great  variation  in 
these  relations  and  has  thus  summarized  his  findings: 

1.  The  optic  canal  may  be  formed  on  both  sides  by  the  sphe- 
noidal cavities. 

2.  The  optic  canal  may  be  connected  on  both  sides  with  the 
most  posterior  ethmoid  cells  only. 

3.  The  optic  canal  may  be  formed  on  one  side  by  the  sphenoid- 
al cavity,  on  the  other  by  the  most  posterior  ethmoidal  cell. 

4.  The  optic  eanal  only  on  one  side  may  he  related  either  with 
the  sphenoidal  cavity  or  with  the  posterior  ethmoidal  cell. 

5.  The  optic  eanal  may  be  related  on  one  side  both  with  the 
sphenoid  cavity  and  with  the  posterior  ethmoid  cavity. 

6.  The  optic  canal  may  he  related  neither  with  the  sphenoid 
nor  with  the   posterior  ethmoid   cavity   . 

From  this  summary  it  will  he  seen  that  the  optic  canal  when 
in  close  relationship  with  the  sphenoidal  cavity  or  the  posterior 
ethmoidal  cells,  is  always  in  imminent  danger  of  injury  with  a 
consequent  involvment  of  the  optic  nerve  should  these  sinuses  - 
become  affected.  However,  it  must  he  borne  in  mind  that  it 
takes  very  gross  pathological  lesions  of  these  sinuses  to  cause 
injury  to  the  optic   nerve  and    fortunately  when  such   lesions  as 
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abscesses  do  occur,  they  always  have  a  tendency  to  drain  them 
selves  through  their  natural  openings  into  the  naso-pharynx  and 
nose  rather  than  to  empty  themselves  above,   forward  and   out- 
ward into  the  orbital  cavity. 

Berger  and  Tyrmann  have  published  a  monograph  on  the  con- 
nection between  diseases  of  the  sphenoid  eavily  and  blindness. 
Vp  to  1886  they  had  collected  23  cases  only,  from  the  Literature 
and  Onodi  remarks  that  "since  that  date  very  little  has  been 
written  in  text-books  of  the  diseases  of  the  eye  and  nose,  as  to 
diseases  of  the  sphenoidal  cavity  producing  by  its  close  relation- 
ship with  the  optic  nerve,  blindness  and  nasal  defects."  The 
important  fact  was  established  by  Berger  and  Tyrmann's  sta- 
tistics that  "no  defed  in  vision  has  been  shown  in  a  number  of 
cases,  during  the  whole  course  of  the  affection  of  the  sphenoidal 
cavities,  in  caries  or  in  the  growth  of  a  tumor,  up  to  the  death 
of  the  patient."  Consequently,  in  making  a  diagnosis  of  the  in- 
volvement of  the  sphenoid  cavity  by  some  pathological  condition. 
we  should  never  wait  until  the  optic  nerve  has  become  involved, 
as  that  occurs  only  when  treatment  will  prove  of  but  Little  avail. 
Should  the  optic  nerve  become  involved  as  the  result  of  such 
pathological  conditions,  it  is  usually  shown  by  unilateral  optic 
neuritis. 

Lapersonne  says:  "Optic  neuritis  is  rerely  seen  in  inflamma- 
tion of  the  frontal  sinus,  more  often  in  inflammation  of  the 
maxillary  or  ethmoid,  but  it  is  produced  most  frequently  by  in- 
flammation of  the  sphenoid  sinus.  A  chief  characteristic  of 
neuritis  i\\\^  solely  to  sinus  inflammation,  is  that  it  is  unilateral. 
Although  strictly  speaking,  both  nerves  may  be  affected  in  the 
optic  canal  by  the  inflammation  of  both  sphenoidal  sinuses,  a 
double  oedematous  neuritis  ought  rather  to  make  one  think  of  an 
intracranial  process." 

It  is  not  surprising  that  in  the  case  here  reported  by  me.  the 
optic  nerve  was  not  involved  although  there  was  marked  exoph- 
thalmos, protrusion  into  the  naso-pharynx.  etc..  because  the  post- 
mortem findings  in  other  similar  cases  show  the  rarity  of  such  an 
involvement.  For  instance  Onodi  says:  "Post-mortem  examina- 
tions show  that  tumors  in  the  region  of  the  body  of  the  sphenoid, 
leave  the  optic  nerves  intact." 

Reinhardi  has  reported  that  in  a  case  of  cancer  of  the  upper 
jaw,  the  bones  at  the  base  of  the  cranium  being  greatly  thinned 
by    caries,    the   body    of   the    sphenoid    being   so   softened    that    it 
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could  be  cut  away  with  a  knife,  the  post-mortem  findings  showed 
that  the  optic  and  olfactory  nerves  were  normal. 

Ponfick  mentions  a  case  where  a  sarcoma  had  originated  in 
the  body  of  the  sphenoid,  "and  the  optic  nerve  though  involved 
in  the  tumor,   was  normal." 

Onodi  says  that  he  and  Schmidt-Rimpler  have  reported  cases 
which  show  that  "in  cases  of  sarcoma  of  the  sphenoid,  both 
optic  nerves  may  remain  intact." 

Even  cases  have  been  reported  where  severe  suppuration  of 
the  sphenoidal  cavity  lias  occurred  with  the  simultaneous  de- 
struction of  the  bone,  and  yet  there  was  no  disturbance  of  vision. 

Baratroux  describes  a  case  in  which  a  large  part  of  the  sphe- 
noid was  extruded  through  the  nose  without  any  consequent  in- 
terference in  vision.  Hajack  saw  in  several  cases,  considerable 
syphilitic  affection  of  the  anterior  wall  of  the  sphenoid  cavity 
without  any  special  optic  nerve  symptoms.  Platau  records  26 
cases  of  empyema  and  caries  of  the  sphenoid  cavity,  but  mentions 
no  interference  with  the  sight.  Foueher  also  describes  a  case  of 
a  girl  15  years  old.  where  necrosis  of  the  turbinate  bodies  and 
sphenoid  were  found,  where  the  patient  died  and  yet  the  vision 
was  not  affected.  Dr.  Hinkle  has  reported  20  cases  of  sphenoidal 
empyema  treated,  where  there  was  no  involvment  of  the  eyes. 

In  studying  the  literature  of  diseases  of  the  sphenoidal  sinus, 
it  would  seem  to  be  the  exception  for  the  eyes  to  be  involved  even 
in  the  most  severe  pathological  conditions.  This  subject  is  cer- 
tainly one  of  great  importance  and  the  study  of  it  still  in  its 
infancy,  so  that  we  must  have  a  report  of  every  pathological  condi- 
tion which  will  aid  us  in  the  elucidation  of  this  subject.  As  Prof. 
Onodi  says  in  concluding  his  article  from  which  I  have  freely 
quoted:  "1  have  put  together  on  the  basis  of  my  investigations, 
all  the  material  at  my  disposal,  to  explain  the  present  day  posi- 
tion of  the  question,  to  point  to  this  question  waiting  for  solution. 
to  draw  general  attention  to  this  interesting  and  important  sub- 
ject. Whilst  I  commend  these  questions  to  the  special  attention 
of  the  ophthalmologists.  I  shall  hope  that  the  joint  rhinological 
and  ophthalmological  study  of  this  subject,  in  many  respects 
still  unknown,  will  lead  to  successful  enlightenment." 
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DISCUSSION. 

Dr.  Alfred  Wiener,  of  New  York  city,  thoughl  that  if  one  ac- 
cepted Cushing's  theory  that  optic  neuritis  is  due  to  increased 
intracranial  pressure  and  disappears  after  decompressive  opera- 
tions upon  the  skull,  the  absence  of  optic  neuritis  in  Dr.  Roy's 
ease  could  be  accounted  for,  on  the  hypothesis  thai  an  artificial 
decompressive  operation  had  in  reality  been  performed  by  the 
tumor  itself. 


PAPER: 

LIPOMA    OF    THE    larynx! 

By    M.    A.    GOLDSTEIN,    M.    D.,    St.    Louis. 

Of  all  neoplasms  occurring  in  the  larynx,  perhaps  none  have 
been  so  infrequently  found  or  reported  as  lipomata.  The  occur- 
rence of  an  unusually  interesting  and  instructive  case  of  this 
character  gave  me  the  occasion  and  the  impetus  to  investigate 
the  literature  of  this  subject,  and  1  have  taken  as  my  task  not 
only  the  minute  description  of  my  own  ease,  but  also  a  careful 
investigation  of  all  authentic  eases  thus  far  reported. 

The  etiology  of  lipomata  of  the  larynx  is  quite  obscure.  There 
are  three  possible  etiological  factors  to  be  considered.  First: 
The  development,  by  simple  hyperplasia  of  distinctly  independent 
or  encapsulated  fat  masses  from  fat  cells  or  small  areas  of 
adipose  tissue. 

Chiari,  in  a  recent  discussion,  with  me  on  this  subject,  states 
that  be  has  observed  fat  cells  in  the  microscopic  examination  of 
serial  sections  of  the  normal  larynx  at  about  the  plane  of  the 
ventricular  fossa. 

In  several  of  the  reported  cases,  as  well  as  in  the  author's  case 
there  is.  because  the  existence  of  the  growth  was  known  to  the 
patient  for  many  years,  a   possibility  of  a  congenita]  origin  and 
hyperplasia  of  fat  tissue. 

Then-  is,  perhaps,  no  cavity,  endothelian  in  character,  where 
adipose  tissue  or  fat  cells  are  normally  so  infrequent,  as  in  the 
larynx. 

Second:  The  possibility  of  an  embryologic  origin  of  tissue 
favorably  disposed  to  such  fat  development  must  not  he  lost  sight 
of.  The  invagination  of  a  single  cell  of  the  mesoderm  may  offer 
the  first  nucleus  for  the  development  of  such  a  fatty  metamor- 
phosis in  an  area   normally  free  from  fat. 

In  the  case  of  von  Brims,  the  microscopic  examination  of 
which  has  been  minutely  reported,  reference  is  made  to  a  small 
piece  of  white  cartilage  of  the  size  of  a  hemp  seed,  contained  in 
the   apex   of  the   tumor   and   completely   surrounded   by   connec- 
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tive  tissue.     Teratomata,  in  the  light  of  cellular  pathology,  have 
their  origin  thai   way:  why  no1   lipomata. 

Third:  The  most  recent  theory  of  cell-metamorphosis  and 
cell-proliferation,  as  advanced  by  Gideon  Wells  in  his  chemico- 
pathology,  may  have  a  very  pertinent  bearing  on  fat  origin  in 
this  class  of  neoplasms.  Jonathan  Wright  actively  supports  this 
theory  in  his  report  of  the  pathological  examination  of  the 
author's  case. 

Dr.  Wrigh.1  states:  "To  me  the  chief  special  interest  in  the 
growth,  as  lipoma,  the  commonest  of  the  benign  tumors  elsewhere 
than  on  the  mucosa,  is  the  consideration  of  its  etiology.  I 
doubt  it'  it  is  permissible  to  place  it  in  the  usual  category  of  be- 
nign tumors,  which  have  a  more  or  less  evident  affiliation  with 
the  hyperplasias  of  inflammation  and  local  hypernutrition, 
though  I  suppose,  fundamentally,  that  the  forces  Lying  behind 
the    phenomena    are    parallel    ones. 

Here  it  seems  to  me.  in  the  lipomata.  it  is  not  a  question  of  cell 
division  of  some  element  in  the  1  issue  as  in  a  fibroma,  or  an 
osteoma,  or  an  adenoma.  It  is  not  a  question  of  like  breeding 
like.  We  are  concerned  (1),  with  a  chemical  change  per  se,  or, 
(2)  we  are  concerned  with  some  physical  disturbance  of  equili- 
brium whereby  lipoid  material  ceases  to  be  changed  into  some- 
thing else,  and  (3)  accumulates  in  the  connective  tissue  cells.  In 
other  words,  we  have.  (1)  the  conversion  of  albumen  into  fat. 
a  thing  as  yet.  so  far  as  I  know,  not  demonstrable  in  the  test 
tube,  or  (2),  we  have  some  specific  increase  in  the  surface  tension 
of  connective  tissue  cells  whereby  oil  globules  are  adsorbed  and 
absorbed,  or.  (3),  and  I  believe  this  to  be  the  more  probable,  we 
have  some  disturbance  of  the  chemistry  of  the  cell  in  a  fibrous 
hyperplasia  whereby  the  action  of  a  ferment  is  suspended,  which, 
under  normal  conditions,  converts  the  lipoid  material  into  waste 
products  and  perhaps  into  protoplasm.  This  view.  I  think,  would 
account  for  the  presence  of  fat  in  various  tumors,  especially 
those  undergoing  a  retrograde  metamorphosis. 

Essentially,  therefore.  I  think  that  a  lipoma  is  a  fibroma  and 
not  an  independent  tumor.  In  the  sections  from  your  specimen, 
while  exhibiting  more  fat  globules  and  less  connective  tissue  than 
any  of  the  lipomata  of  the  mucosa  T  have  examined,  they  never- 
theless present  considerable  differences  in  different  localities  as 
to  the  amount  of  fibrous  tissue  present.  It  is  merely  a  matter  of 
decree.  In  Dr.  Ilinkel  's  ease,  tin1  tumor  repeatedly  recurring, 
each  time  with  varying  amount  of  fat  globules,  is  thus  compre- 
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hensible.  The  fatty  turgidity  of  these  tumors  is  especially  sig- 
nificant of  the  views  I  have  here  developed.  The  smooth,  semi- 
erectile  state  which  is  the  cause  of  their  frequently  striking 
clinical  appearance,  is  due  to  the  strong  affinity  developed  in  the 
surface  tension  of  the  component  connective  tissue  cells  for  fat. 
It  is  probably  attracted  from  the  circulation  by  this  abnormal 
affinity,  not  metamorphosed  as  usual,  but  instead,  stored  up  in. 
or  in  contact  with  the  connective  tissue  cells  having  this  patho- 
logical affinity  and  this  local  fault  of  metabolism. 

I  hope  I  have  made  my  meaning  clear  and  that  it  will  interest 
yon  in  connect  inn  with  your  rare  growth." 

Pathologically,  no  definite  form  of  growth  of  lipomata  in  the 
larynx  has  been  determined.  The  case  of  Jones  was  a  long  pen- 
dulous neoplasm,  attached  by  a  thin,  tlat  band.  The  cases  of 
Golbeck  and  v.  Schroetter  were  of  the  multiple  variety,  scienti- 
fically classified  lipoma  arborescens.  The  microscopic  report  of 
Parlow's  case  is  that  of  polypoid  lipoma. 

Several  of  the  cases  included  in  this  classification  are  fibro- 
lipomata,  or  mixed-tissue  variety. 

There  seems  to  be  no  limitation  to  the  size  or  shape  assumed 
by  these  neoplasms;  lipoma  ordinarily  grows  slowly  and  it  may 
be  readily  assumed  that  where  no  aggravating  symptoms  occur, 
such  neoplasms  can  grow  for  many  years  without  seriously  im- 
pairing the  health,  or  physiological  relations  of  the  patient. 

In  Holt's  case,  reported  as  early  as  1854,  the  patient  died  sud- 
denly from  suffocation,  and  the  character  of  the  growth  was  de- 
termined on  the  post-mortem  table.  This  case  had  evidently 
existed  for  a  long  time,  and  the  Long  period  of  growth  may  be 
attested  by  its  unusual  size  and  pendulous  shape.  McBride's 
cases  were  both  of  large  size,  measuring  li/>  to  2  inches  in  their 
long  diameters.     Koehler's  case  was  of  similar  diameter. 

The  aye  of  the  patients  in  whom  lipoma  of  the  larynx  occurs 
ranges  from  thirteen  years  (Wagner's  case),  to  eighty  yens 
(Holt's  case1-.  This  form  of  neoplasm  seems  to  occur  with  equal 
frequency  in  male  and  female  patients. 

The  point  of  attachment  also  has  a  wide  variation.  Tn  the 
cases  of  Holt.  McBride;  and  Koehler.  the  growths  were  attached 
by  small  pedicles  or  thin.  Hat  bands  to.  or  near  to  the  base  of  the 
epiglottis.  In  the  cases  of  v.  Rruns.  Golbek.  and  Schroetter. 
they  were  attached  by  broader  base  to  the  ary-epiglott  idean  area 
and   around  the  surface  cartilages  of  the  larynx. 

McBride's  second  case  had   its  attachment   by  a   narrow  pedicle 
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in  the  righl  sinus  pyriformis.  In  my  own  case  the  attachment 
by  a  thin,  flat  hand  to  the  lateral  wall  of  the  ventricular  fossa. 

It  is  a  point  of  sonic  interest  that  the  several  eases  of  pure  lipo- 
niata  were  attached  by  slender  pedicles,  or  narrow  hands,  while 
the  neoplasms  of  mixed  variety,  as  the  fibro-lipoma,  and  the 
lipoma  arborescens,  had  a  broader  base  of  attachment. 

Recurrences  after  removal  are  reported  by  v.  Brims.  McBride, 
Golbek,  and  Hinkel.  In  each  of  these  cases  it  may  be  observed 
that  the  neoplasm  was  not  completely  extirpated,  and  that  rapid 
recurrence  took  place  at  the  site  of  the  former  growth.  The 
original  growth  in  each  of  these  cases  was  slow:  the  recurrence 
was  rapid. 

Of  the  eleven  cases  reported,  three  were  discovered  after 
reaching  the  post-mortem  table;  of  this  series  of  cases,  six  were 
successfully  operated  on  by  the  endo-laryngeal  route.  Golbek's 
case,  one  of  extensive  lipoma  arborescens,  was  operated  by  pre- 
liminary tracheotomy  and  sub-hyoid  laryngotomy. 

The  favorite1  instrument  for  endo-laryngeal  operation  was  the 
gal vano- cautery  snare;  both  Hinkel 's  case  and  my  own  were  op- 
erated upon  by  the  cold  wire  snare  and  subsequent  use  of  trac- 
tion and  long  curved  scissors. 

This  form  of  neoplasm  in  the  larynx  has  occurred  so  infre- 
quently that  it  is  rather  difficult  to  draw  any  definite  conclu- 
sions from  the  reported  subject  matter.  In  a  general  way  we 
may  be  justified  in  stating,  first,  lipoma  may  be  present  in  the 
larynx  for  a  long  time  without  causing  aggravating  symptoms, 
or  imparing  the  general  welfare  of  the  patient.  In  fact,  this 
neoplasm  may  he  present  without  the  patient's  being  conscious 
of  it  until  it  has  reached  a  considerable  size,  and  produces  symp- 
toms or  pressure  of  obstruction. 

There  is  a  tendency  for  lipomata  in  the  larynx  to  recur,  unless 
the  removal  or  extirpation  of  the  mass  he  complete.  The  original 
growth  is  slow:  the  recurrence,  after  imperfect  removal,  is  rapid. 

The  prognosis  is  generally  good  and  especially  favorable  in  the 
pure  lipomata.  where  attachment  is  by  small  pedicle,  or  narrow 
band. 

REPORT  OF  AUTHOR'S  CASE. 

Mrs.  P.  D.  P..  white,  married,  thirty-three  years  of  age,  was 
referred  to  me  by  Dr.  W.  Gt.  Moore  of  St.  Louis  and  Dr.  J.  P. 
Baker,  of  Salisbury,  Mo.  On  October  25th.  1908.  I  was  called  to 
the  hospital  to  see  the  patient  and  found  her  in  a  somewhat  re- 
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cumbent  position,  lying  well  over  to  the  left  side,  propped  up  by 
her  left  elbow  and  by  pillows;  her  head  hanging-,  with  her  chin 
towards  the  left  shoulder.  The  patient  showed  evidences  of  ex- 
treme physical  depression;  complexion  sallow;  skin  moist  and 
clammy;  pulse  thready,  rapid,  but  regular;  tongue  flabby  and 
thickly  coated;  respiration  shallow,  labored,  irregular;  accom- 
panied by  marked  stridor. 

It  was  evident  at  the  outset  that  the  principal  complaint  of  the 
patient  was  the  difficulty  in  respiration. 

NO  detailed  examination  was  attempted  until  the  following  day. 
Dr.  Moore  made  a  physical  examination  and  reported  the  heart 
and  lungs  normal,  sputum  negative,  as  to  t.  It.;  urine  of  normal 
specific  gravity  and  negative  in  reaction  of  albumen  and  sugar. 


Vnthor's  Cage.      View   of   neoplasm   l>y   direct   inspection. 


On  October  27th.  1908,  I  made  a  laryngeal  examination  and 
found  a  targe,  rounded,  pale  yellowish-pink  mass,  completely  fill- 
iiiL!  the  glottis,  extending  from  the  left  lateral  wall  of  the  ventri- 
cular fossa,  pushing  the  ventricular  band  upward  and  overlying 
both  vocal  cords.  Owing  to  the  unusual  size  of  this  mass  and  its 
extremely  convex  surface,  the  left  ventricular  hand  was  stretched 
and  arched  abnormally  upwards,  so  that  it  appeared  almost  in  a 
line  with  the  left  arytenoid  cartilage.  In  the  convex  glistening 
surface  of  the  tumor,  a  considerable  capillary  net-work  of  vessels 
could  he  seen.  The  growth  occupied  the  entire  lumen  of  the  glot- 
tis when  the  patient  sat  in  an  ereel  position,  with  the  exception 
of  a  small  chink  anteriorlv  between  the  globular  tumor  mass  and 
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the  right  vocal  eord.  Respiration  in  this  position  \v;is  almost  im- 
possible, tor  the  weight  of  the  tumor  closed  the  glottis  as  complete- 
ly as  a  wcll-h'tt ing  ball-valve. 

With  a  probe,  the  tumor  was  outlined  with  some  difficulty,  and 
its  attachment  located  somewhere  in  the  left  ventricular  fossa. 
Owing  to  the  firm  resistance  to  the  manipulation  of  the  probe  dur- 
ing this  tactile  examination,  it  was  assumed  thai  the  attachmenl 
was  by  ;i  rather  broad  and  extensive  base. 

It  \v;is  observed  that  the  patienl  leaned  the  head  and  neck  to- 
wards the  left  side  to  obtain  relief  from  dyspnoea  and  thai  she 
hail  practiced  this  position  for  many  months,  unconsciously,  in 
which   the  difficulty   in   breathing   had    become   marked. 

Digital  examination  of  the  ueck  externally  revealed  the  large 
rounded  mass,   felt   most  definitely  in  the  left   cricothyroid  space. 


Xuilior'.s  Case.  Multiple  lipoma  of  the  larynx.  Photograph  of  tumors 
taken  immediately  after  operation,  illustrating  natural  *]■/.<■  of  neoplasms, 
size,  shape  and  capsule. 

There  was  appreciable  movement  of  this  mass  under  the  fingers 
during  every  acl  in  deglutition.  No  glandular  enlargements  of 
any  kind  were  found,  nor  were  any  other  data  presented  as  the 
result  of  this  examination. 

The  patient  gave  the  following  history: 

During  childhood  had  severe  attack  of  measles  and  chicken-pox: 
a  slight  attack  of  scarlet  fever.  At  six  years  of  age  had  a  severe 
attack  of  whooping-cough  and  according  to  her  statement,  these 
paroxysms  of  coughing,  resembling  whooping-cough  in  character, 
have  recurred  with  uniform  intensity  and  regularity  every  winter. 
The  patient  has  been  very  susceptible  to  "colds."  attacks  of  "la 
grippe"  and  subsequent  laryngitis  from  childhood  up  to  the  time 
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of  her  present  illness.     Prior  to  her  marriage,  she  was  for  a  num- 
ber of  years  a  teacher  of  vocal  culture  and  Delsarte. 

The  development  of  the  present  trouble  seems  to  have  been  a 
gradual  one;  the  tone  of  the  voice  was  peculiar,  and  has  been 
gradually,  though  constantly,  changing  in  character  and  volume. 
There  was  never  complete  aphonia,  but  hoarseness  occurred  in 
later  years,  with  increasing  frequency.  There  was  pain  and  dis- 
comfort only  when  "colds"  were  contracted;  breathing  has  be- 
come more  labored  in  the  past  few  years  and  especially  aggra- 
vated during  over-exertion,  or  nervous  irritation.  In  the  last  few 
months  the  most  marked  sensation  was  of  choking  and  difficulty  in 
breathing. 

No  evidence  of  tuberculosis,  but  grandfather  and  great-grand- 
father on  father 's  side  died  of  cancer ;  two  brothers  and  two  sis- 
ters died  with  throat  affections  following  scarlet  fever;  the  char- 
acter of  these  infections  could  not  be  more  definitely  determined. 
There  seems  to  have  been  an  unusual  predisposition  toward  affec- 
tions of  the  throat  in  many  members  of  the  family.  No  other  data 
in  the  family  history,  having  any  bearing  on  the  present  illness, 
could  be  obtained. 

A  point  to  be  especially  emphasized  in  the  possible  etiology  of 
this  case  is  the  fact  that  the  patient  has  complained  for  a  period 
of  about  fifteen  years  of  almost. constant  discomfort  in  speech  and 
respiration ;  the  two  symptoms  which  have  become  more  aggra- 
vated from  year  to  year,  culminating  about  six  weeks  before  this 
examination,  in  marked  dyspnoea,  frequent  paroxysms  of  cough- 
ing and  marked  emaciation,  restless  nights,  nervous  depression,  in- 
ability to  eat,  or  to  digest  properly. 

On  October  29th,  the  patient  was  taken  to  the  operating-room, 
placed  in  a  semi-recumbent  position,  and  the  pharynx  and  larynx 
anesthetized  with  a  spray  of  5  per  cent,  solution  of  cocaine  and 
1-2000  adrenalin  chloride.  The  area  about  the  neoplasm  in  the 
larynx  was  also  swabbed  with  a  10  per  cent,  cocaine  solution. 

The  exact  nature  of  the  growth  could  not  be  definitely  deter- 
mined by  its  microscopic  appearance,  nor  by  examinations,  other 
than  that  it  seemed  entirely  encapsulated,  was  soft  and  elastic  to 
the  touch,  as  determined  both  by  the  probe  and  the  finger,  and 
that  some  small  branching  vessels  were  noted  on  the  superior  sur- 
face. I  was  unable  to  determine  whether  the  attachment  of  the' 
tumor  was  by  a  small  pedicle,  or  by  a  broad,  fiat  insertion  ;  I  was 
fairly  certain,  however,  that  this  attachment  was  somewhere  along 
the  lateral  wall  of  the  left  ventricular  fossa. 
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There  was  some  discussion  as  to  what  operative  technique  to 
pursue;  namely,  whether  the  attempt  should  be  made  to  remove 
the  growth  by  endo-laryngeal  route;  by  Laryngotomy,  or  by  sub- 
hyoid pharyngotomy.  In  the  ease  of  a  fibroma,  or  any  form  of 
neoplasm,  with  ahundant  vascular  supply,  considerable  risk  of 
hemorrhage  was  to  be  assumed,  if  operated  upon  endo- 
laryngeally. 


Author's    Case.      Photograph    of    microscopic    section.      (Low    power.) 


My  preliminary  preparations  for  the  operation  included  all 
necessary  equipment  for  the  prompt  performance  of  either 
tracheotomy  or  laryngotomy.  I  used  a  curved  laryngeal  cannula 
and  Krause  snare,  threaded  with  a  loop  of  Xo.  10  steel  piano  wire. 
This  cold  wire  snare  was  passed  around  the  tumor  and  at  the  first 
attempt  the  larger  of  the  two  growths  was  promptly  removed. 
There  was  but  very  little  bleeding  and  this  was  promptly   con- 
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trolled  by  an  application  of  adrenalin.  On  inspection,  after  re- 
moval of  this  mass  I  was  surprised  to  find  another  growth,  al- 
most equal  in  size  to  the  one  just  removed,  present  in  the  en- 
larged  ventricular  fossa. 

The  patient  was  now  given  a  hypodermic  of  strychnine  and  al- 
lowed to  rest  for  five  minutes.  As  the  removal  of  the  first 
growth    had    been    accomplished    with    the    cold    wire     snare    so 


Vtithor's   <';is«'.     Photograph   ol    microscopic  section.      (High  power.) 

easily.  I  re-introduced  the  freshly  looped  canula  over  the  con- 
vexity of  the  second  neoplasm.  Again  I  was  successful  in  en- 
gaging the  growth  at  the  first  attempt,  hut  in  drawing  the  snare 
home,  a  portion  of  the  capsule  of  the  tumor,  near  the  pedicle, 
must  have  been  caughl  in  the  snare  Loop  and  an  nnlooked  for 
complication  arose.  I  was  unable  to  disengage  the  snare  and  it 
was  equally  impossible  to  cut  through  the  pedicle.  Added  to  this. 
Hi,,  patienl  became  quite  nervous  and  began  to  cough.  I  dis- 
carded  the    laryngeal    mirror,   reflected    my    head    lamp   directly 
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into  the  larynx,  made  firm  traction  on  the  entire  mass,  pulling 
the  snare,  tumor,  and  larynx  well  forward  and  upward,  and  as 
soon  as  it  came  into  direct  view,  cut  off  the  pedicle  with  a  pair  of 
long,  curved  scissors. 

The  patient  was  immediately  put  to  lied,  there  was  no  blee'd- 
ing,  no  reaction,  and  no  depression,  Immediately  after  the  opera- 
tion, the  patient  could  lie  Hat  on  the  bed  without  discomfort, 
breathing  freely,  bu1  there  was  considerable  pain  on  swallowing. 
'Idle  patient  was  kept  in  bed  for  one  week.  \\h\  on  liquid  and  sofl 
f Is;  subjected  to  constant  vaporization  in  the  room  of  com- 
pound tincture  of  Benzoin  and  Eucalyptol,  and  the  throat  sprayed 
at  frequent  intervals  with  a  hot  spray  of  Camphor,  L'  grs.;  Car- 
bolic Acid.  "_'  grs.;  Menthol.  3  grs. ;  Vaseline,  2  ozs.  Recovery  was 
prompt  and   nnevent  ful. 

Inspection  of  the  larynx  after  the  healing  of  the  wound  showed 
the  left  ventricle  of  Mogagni  free,  and  the  left  ventricular  hand 
restored  to  its  normal  plain'  and  position.  The  vocal  cords  ap- 
proximated perfectly  and  the  voice  !«>st  the  peculiar  muffled 
character  which  had  been  noticed  for  many  months.  The  exacl 
hand  of  attachment  in  the  ventricular  fossa  could  not  he  deter- 
mined by  laryngeal  examination,  as  it  seemed  to  he  embedded 
deep  in  the  lateral  wall  of  this  fossa. 

At  the  present  writing,  seven  months  after  the  operation,  the 
patient  reports  that  she  is  in  perfect  physical  condition.  At  the 
time  of  the  operation  she  weighed  85  lbs.;  her  present  weight  is 
127  lbs.  All  symptoms  of  cough,  dyspnoea,  and  other  discomforl 
have  ceased.  1  have  had  no  opportunity  of  inspecting  the  larynx. 
Macroscopically  the  two  tumors  present  identically  the  same  ap- 
pearance. To  the  touch  they  are  soft  and  elastic,  and  each  of  the 
neoplasms  completely  surrounded  by  an  independent  capsule. 
The  capsule  of  the  larger  and  first  removed  of  these  growths 
contains  a  long  slit,  where  it  was  no  doubt  attached  to  the  con- 
vex surface  of  the  second  mass.  The  second  of  the  growths  has 
a  similar  and  better  defined  pedicle.  In  the  fresh  state  the  vascu- 
lar net-work  embedded  below  the  capsule  could  still  be  distinctly 
seen.  The  large  specimen  weighed  48  grs.  (3  2-10  grams),  the 
smaller  specimen  weighed  4(i  grs.  (3  7-100  grams).  The  large 
specimen  measured  1  1-8  inches  in  length,  7-8  inch  in  width,  and 
11-10  inch  in  thickness.  The  smaller  specimen  measured  11-12 
inch  in  length,  3-4  inch  in  width,  and  5-8  inch  in  thickness. 

The  color  was  a  pale,  yellowish-pink;  the  capsule  was  smooth 
and   glistening  throughout. 
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The  report  of  the  microscopic  examination,  for  which  I  am 
indebted  to  the  courtesy  of  Dr.  R.  L.  Thompson.  Director  of  the 
Pathological  Department  of  the  St.  Louis  School  of  Medicine,  and 
to  Dr.  Jonathan  Wright,  of  New  York,  are  here  appended. 

Dr.  R.  L.  Thompson  reports : 

The  specimen  consists  of  two  small  tumors  3x2  cm.  in  diameter. 
covered  with  mucous  membrane.  The  tumors  are  soft  in  con- 
sistence and  yellow  in  color  and  present  to  the  naked  eye  the 
characters  of  localized  masses  of  fatty  tissue.  The  contour  of 
the  tumors  is  regular  and  no  lobulations  are  apparent.  On 
section,  the  adipose  tissue  is  penetrated  by  fine  gray  lines 
(trabeculae) . 

Microscopically  the  sections,  stained  with  ematoxylin  and 
eosin.  show  the  mass  to  be  made  up  wholly  of  adipose  tissue. 
which  is  surrounded  by  a  thin  connective  tissue  capsule.  Connec- 
tive tissue  septa  radiate  through  and  support  the  fat  and  carry 
blood  vessels.  A  considerable  number  of  lyphoid  and  plasma 
cells  are  seen  in  the  connective  tissue.  At  one  point  there  is 
quite  a  distinct  clump  of  lymphoid  cells.  At  one  edge  of  the 
section  a  little  mucoid  connective  tissue  is  seen. 

Diagnosis:     Typical  lipoma,  with  slight  chronic  inflammation. 

REPORTS  OF  PREVIOUSLY  REPORTED  CASES  OF  LIPOMA  OF  THE 

LARYNX. 

Altogether  there  have  been  twelve  cases  reported  previous  to  the 
author's  case  which  may  be  strictly  included  in  the  nomenclature 
of  lipomata  of  the  larynx,  or,  to  express  it  more  accurately. 
neoplasms  originating  in,  or  having  their  attachment  to  the 
larynx. 

Holt:— PENDULOUS  LIPOMA  OF  THE  LARYNX.— Trans. 
Pathological  Society  of  London:  Vol.  V..  p.  123.  1854. 

J.  A.,  act.  eighty,  a  robust  man  of  active  habit,  was  under  the  care 
of  Messrs.  Randolph  and  Rust,  of  Westminster,  to  whom  Mr.  Holt 
was  indebted  for  the  opportunity  of  exhibiting  the  specimen. 
About  twelve  years  since,  the  patient's  attention  was  directed  to 
his  throat  from  an  occasional,  hut  then  increasing,  sensation  of 
choking,  of  no  material  moment  when  he  was  calm,  but  becoming 
urgenl  upon  excitement:  this  gradually  became  more  frequenl 
and  he  was  aware  of  some  swelling,  or  slight  bulging,  at  the 
upper  part   n\'  the  throat.     About   four  years  prior  to  his  decease. 
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Ca.se  of  Holt.  Pendulous  lipoma  of  larynx — post-mortem  specimen.  (a) 
Tumor.  (b)  Epiglottis.  (c)  liima  glottidis.  (dj  Back  view  of  a  portion 
of  the  trachea,  (e)  The  pharynx  laid  open,  (f)  Bristle  passed  beneath 
the   tumor   to   show    the    limit   of   its   attachment. 
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during  the  act  of  vomiting,  a  large  mass  became  protruded,  aud  to 
prevent  immedfate  suffocation,  he  was  compelled  to  return  it  as 
speedily  as  possible.  He  was,  at  all  times,  better  enabled  to 
swallow  solids  than  fluids,  for,  as  his  powers  of  mastication  were 
not  good,  he  took  the  precaution  of  cutting  his  food  into  very 
small  pieces.  In  swallowing  fluids  he  occasionally  experienced 
great  difficulty  and  choking,  but  latterly,  from  taking  everything 
very  slowly,  he  was  comparatively  comfortable.  His  voice  was 
husky,  but  occasionally  distinct,  more  especially  if  perfectly 
calm ;  but  when  excited  it  became  gurgling  and  inarticulate.  He 
died  suddenly  while  smoking  his  pipe,  and  it  is  conjectured 
(there  not  being  any  person  present),  that  the  fumes  of  tobacco 
produced  sudden  cough  and  displacement  of  the  growth,  by 
which    immediate   suffocation  ensued. 

Upon  a  post-mortem  examination,  the  viscera  generally  were 
found  in  a  healthy  state,  and  there  was  nothing  to  account  for  im- 
mediate dissolution  beyond  the  presence  of  the  tumor  and  its 
attachments. 

Upon  examining  the  pharynx,  a  large,  pendulous,  fatty  tumor 
was  detected,  filling  the  pharynx  and  extending  downwards  to- 
wards the  esophagus  to  the  extent  of  nine  inches.  It  was  attached 
by  an  envelope  of  mucous  membrane  and  fibrous  tissue  to  the 
left  side  of  the  epiglottis,  dragging  it  downwards  and  to  the  left 
side,  so  as  to  entirely  prevent  closure  of  the  larynx ;  it  was 
also  connected  with  the  upper  part  of  the  pharynx  and  esophagus. 
Several  fatty  tumors  of  small  size  were  noticed  in  the  neighbor- 
hood. 

Mr.  Holt  remarked  the  foregoing  case  was  especially  inter- 
esting: 

First,  from  its  rarity  and  the  large  size  of  the  tumor. 

Secondly,  from  the  imperfect  closure  of  the  glottis,  as  a  con- 
sequence of  the  altered  position  of  the  epiglottis,  thus  affording 
frequent  opportunities  for  the  introduction  of  foreign  substances. 

Thirdly,  that  it  should  not  have  produced  some  permanent  dys- 
pnoea,  or  alteration  of  the  voice. 

Microscopic  examination  by  Mr.  Ferguson  and  Mr.  Partridge: 

The  pendulous  masses  consist  of  adipose  tissue  which,  in  the 
larger  mass,  is  arranged  in  layers,  separated  by  fibrous  membrane. 
The  examination  of  the  larger  tumor  under  the  microscope  shows" 
the  interior  portions  to  consist  chiefly  of  fat,  with  an  external 
investing  layer  of  varying  thickness  situated  immediately  under- 
neath the  mucous  membrane  and  composed  of  fibrous  tissue.      In 
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some  parts  of  the  Larger  swelling,  where  it  had  a  yellow  color,  ap- 
parently underneath  the  investing  mucous  membrane,  the  i'at 
tissue  crossed  out  through  the  fibrous  tissue  to  the  surface.  The 
tumors  are  only  loosely  connected  to  the  submucous  tissue.  The 
fibro-cellular  investment  is  thicker  in  the  largest  and  most  pendul- 
ous mass,  than   in  the  small  ones. 

Victor  von  Bruns:— LARGE  LIPOMA  OF  LARYNX,  WITH 
FIBROUS  BASE,  ATTACHED  TO  LEFT  ARYTENOID  CAR- 
TILAGE. Monograph:  23  Xeue  Peobaehtungen  von  Polypen  des 
Kehlkopfes,  p.  154.     Tuebingen,  1868. 

Female,  aged  twenty-five  years:  Prom  Mecklenburg,  Germany. 
Large  lipoma,  with  fibrous  basis  situated  on  Left  arytenoid 
process;  extirpation  witb  galvano-cautery,  scissors  and  pincers. 
Numerous  sittings. 

Has  bad  a  rough,  hoarse  voice  since  curliest  childhood.  At  age 
of  seventeen,  pain  deep  in  throat,  variable,  at  times  worse  than 
others.  Hoarseness  increased  witb  pain.  Shortness  of  breath 
only  while  dancing,  cannot  discourse  at  the  same  time.  Frequent- 
ly fluids  and  solid  particles  of  food  would  enter  larynx.  Saw  a 
number  of  physicians  who  treated  Local  condition  and  general 
state;  no  improvement.  Was  seen  by  v.  Bruns  in  1867  for  first 
time.  He  found  a  tumor  extending  from  the  epiglottis  to  pos- 
terior esophageal  wall  and  from  right  lateral  wall  of  pharynx  to 
left  wall.  Surface  of  tumor  smooth  and  shining.  Sagittal  dia- 
meter of  tumor  (antero-posterior)  was  14-16  mm.  Frontal  dia- 
meter of  tumor    (right  to  left)   was  25-30  mm. 

The  tumor  emanating  from  left  half  of  posterior  laryngeal  wall 
was  soft  and  elastic.  Diagnosis:  lipoma.  Extirpation  with  hot 
wire  loop.  The  removed  tumor  was  found  to  have  an  outer 
capsule  and  enclosed  two  firm  bodies  which  were  united  by  very 
loose  connective  tissue.  The  capsule  was  formed  from  the 
stretched  mucous  membrane  covering  the  left  arytenoid  process 
and  vicinity.  Surface  was  smooth,  shining  and  slippery.  The 
tumor  was  dark-red  and  partly  of  a  blue  color:  due,  no  doubt  to 
the  stasis  of  the  blood  produced  by  the  constriction  of  the  loop 
during  operative  removal.  The  covering  or  coat  was  composed 
of  an  external  epithelial  and  vascular  fibrous  layer.  The  latter 
was  composed  of  inelastic  connective  tissue,  intermingled  with 
an  abundant  quantity  of  delicate  elastic  fibres.  The  fibrous  bun- 
dles were  more  richly  supplied  with  nuclei  peripherically  than 
centrally;  they  ran  parallel  with  the  surface  of  the  tumor.     This 
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mucous  coat  was  very  richly  supplied  with  thin-walled  blood 
vessels  having  a  lumen  of  0.05  to  0.1  mm.  in  diameter.  It  had 
no  distinct  membrane  separating  it  from  the  epithelium.  Pre- 
sented no  papillae ;  had  smooth  surface. 

The  epithelium  was  composed  of  numerous  layers,  about  fifteen. 
The  lower  cells  of  the  mucous  membrane  were  short  and  cylin- 
drical, with  diffuse  brown  pigment.  Nearer  to  the  surface  the 
cells   assumed,  first   a   polyhedral,   then   a    flat    shape,   and   were 
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Case  of  von   Brans.     Large   lipoma   of   larynx  with   fibrous   base,    attached 

to  left  arytenoid  cartilage,  (a)  View  of  neoplasm  before  operation,  (b) 
Part  of  growth  removed  at  first  galvano-cautery  operation,  (e)  Frontal 
section  of  same,  (d)  Surface  of  fibrous  base  of  neoplasm  and  slough  after 
second  galvano-cautery.  (e)  Final  result  of  fifth  galvano-cautery,  show- 
ing cicatrices  in  fibrous  stump  of  neoplasm. 


colorless.  The  distinctly  separated  pavement  cells  were  covered 
by  a  thin  cohesive  layer  of  horny  cells  which  could  no  longer  be 
clearly  differentiated. 

The  nucleus  of  the  tumor  thus  enclosed  was  composed  of  two 
equally  large,  oblong,  firm,  fatty  tumors,  which  formed  fiat 
facets  at  points  where  they  came  in  contact  with  the  surrounding 
tissues.  It  contained  Cat  cells  of  medium  size,  filled  with  Mar- 
garin-crystal   glands.     Finn    fibers  of  connective  tissue   coursed 
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between    the   i';ii    Lobules  and   were   observed   macroscopically   as 

whitish-yellow   opaque   curved  lines. 

The  operation  was  followed  by  severe  pains  in  mouth  and 
throat;  difficult  phonation  and  deglutition,  and  slight  fever.  The 
condition  improved  in  a  few  days  and  recovery  was  uninter- 
rupted. The  pain  ceased  entirely  and  the  patient  could  breathe 
without  difficulty.  The  voice  was  still  somewhat  harsh.  No 
pain  on  deglutition.  When  seen  again,  live  weeks  later,  almost 
no  signs  of  a  scar  were  left.  Another  tumor  at  the  point  where 
the  plica  pharyngo-epiglottiea  originates  was  found  extending 
downwards  and  to  the  right  as  far  as  the  incisura  interarytenoi- 
dea.  This  tumor  had  a  diameter  of  25  mm.  and  entirely  displaced 
the  right  arytenoid  process.  The  tumor  originated  from  the 
left  side. 

The  tumor  was  accessible  with  difficulty,  hut  was  finally  re- 
moved by  hot  wire  loop.  Only  a  portion  of  it  was  obtained. 
Examination  showed  it  to  be  of  the  same  consistency  as  the 
original  tumor.  In  addition,  the  apex  of  this  tumor  contained  a 
piece  of  white  cartilage  the  size  of  a  hemp  seed  (Hanfkorn),  sur- 
rounded completely  with  connective  tissue.  The  cells  of  the 
cartilage  were  small,  inserted  group-like  in  the  pale  yellow  and 
partly  hyaline  cartilage,  numerous  elastic  fibres  forming  the  basic 
substance. 

Condition  after  the  operation  was  the  same  as  at  the  previous 
operation.  When  the  patient  had  recovered  sufficiently  the  re- 
maining portions  of  the  growth  were  removed  at  many  different 
sittings.  The  patient  was  dismissed  after  several  months'  treat- 
ment. The  tissues  were  still  a  trifle  larger  at  the  affected  point 
than  normal,  but  it  was  decided  to  allow  nature  to  effect  further 
atrophy  of  the  tissue  involved. 

E.  Wagner:— (Leipzig)  LIPOMA  DES  KEHLKOPFES.  Ar- 
chiv  der  HeUkunde,  1872,  No.  2.  p.  108. 

This  case  is  reported  from  the  post-mortem  records  of  the 
small  pox  epidemic  in  Leipzig.  A  lipoma  of  the  upper  larynx  was 
found  in  a  girl  of  thirteen  years  of  age.  This  patient  had  been 
assigned  for  operation,  bid  died  of  small  pox  during  the  epi- 
demic. 

The  growth  was  of  the  size  of  a  hen's  egg,  and  was  attached  by 
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a  thin,  wide  fold  to  the  mid-line  of  the  dorsum  of  the  tongue  and 
on  the  anterior  part  of  the  epiglottis;  it  was  freely  movable, 
much  flattened  posteriorly,  otherwise  irregular. 

Sidney  Jones :— TRANS.  PATHOLOGICAL  SOCIETY  OF 
LONDON:  Vol.  NXXII  (1880),  p.  243. 

Pathological  specimen  from  a  man.  aged  forty.    An  irregularly- 

lobulated  mass  of  fat.  held  together  by  delicate  connective  tis- 
sues. In  one  part  .(indicated  by  a  bristle),  is  a  cyst,  now  laid 
open;  it  is  about  three-quarters  of  an  inch  in  diameter  and 
probably  communicated  with  the  surface;  it  is  lined  with  strati- 
fied, squamous  epithelium,  some  detached  pieces  of  which  closely 
resemble  hydatid  membrane.  It  was  attached  to  the  right  ary- 
teno-epiglottidean  fold  and  hung  down  into  the  pharynx  as  a 
round,  smooth  tumor,  of  about  two  inches  in  diameter,  covered 
with  mucous  memhrane,  with  large  veins.  The  patient  could  pro- 
trude this  tumor  into  his  mouth.  An  incision  was  made  into 
the  mucous  membrane,  and  the  mass  forming  the  specimen,  at 
once  turned  out. 

The  specimen  is  in  the  Museum  of  St.  Thomas  Hospital. 

Grolbek  (or  Holbek).  Mark  Karlovitch.  (Tiflis.  Caucasus. 
Russia)  :— LIPOMA  MULTIPLEX  ARBORESCENS  ADITUS 
AD  LARYNGEM.  Protik.  Zasiedamia.  Imp.  Kavkazsk.  med. 
Obshtsh..  Tiflis,  1891-92.  Yol.  XXYIII.  pp.  422-427.  1  pi. 

Male.  Armenian,  sixty-one  years  old.  Ten  or  eleven  years 
previously  he  had  a  little  tumor  at  base  of  tongue,  which  was 
excised  in  1883.  It  reappeared  two  or  three  years  later  and  was 
re-excised  several  times  without  any  effect.  Of  recent  years  the 
tumor  had  become  so  large  as  to  interfere  with  respiration  and 
deglutition.      No  syphilis. 

On  examination,  the  patient  was  found  to  speak  indistinctly,  he 
breathed  with  difficulty,  and  had  difficulty  in  swallowing  even 
liquids.  Slept  in  sitting  position  with  head  much  inclined  to 
one  side.  Impossible  to  examine  mouth  or  larynx  with  laryngo- 
scope, as  patient  suffered  from  dyspnoea  if  he  changed  the 
posture  of  his  body,  inclined  forward,  with  head  hung  low.  On 
ocular  and  digital  examination  of  the  oral  cavity,  one  could  see 
and  feel  anteriorly  between  the  root  of  the  tongue  and  epiglottis. 
two  large  tumors,  rose-yellow  in  color,  covered  with  a  smooth  ' 
shining  mucosa.  To  the  right,  one  tumor  is  of  the  size  of  a 
lien's  egg,  also  hen-egg  shaped:  close  to  it  on  the  left  is  a  tumor 
the  si/.e  of  ;i  walnut.     Tumor  has  a  broad  base,  no  pedicle,  and  was 
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attached  in  the  glosso-epiglottie  vallecula.  Back  of  the  right 
Large  tumor  was  another  tumor;  its  direction  was  toward  the 
larynx,  the  tail  thereof  occupying  the  laryngeal  opening;  this 
tumor  is  arch-shaped,  in  size  and  form  like  the  index  finger  of 
an  adult,  and  appeared  in  the  oral  cavity  when  the  patient 
coughed  very  strongly,  or  during  movements  of  deglutition.  On 
the  left  side  in  the  direction  of  the  lig.  glosso-epiglottici  lateralis 
and  plicae  pharyngo-epiglotticae  was  a  whole  group  of  tumors, 
clearly  disposed,  varying  in  size  from  a  large  nut  to  a  pea.  This 
entire  group  aggregated  in  length  and  breadth  the  size  of  an 
index  finger.     The  tumors  are  doughy  and  resemble  a  lipomata. 

The  large  tumor  was  at  once  removed  bj  an  ecraseur;  found 
to  he  a  lipoma.  The  other  tumors  were  found  to  be  on  different 
levels,  and  closely  adherenl  to  the  epiglottis,  and  had  to  he  re- 
moved with  a  knife.  After  a  preliminary  tracheotomy,  by  local 
anesthesia,  a  tracheotomy  tube  was  inserted  by  the  Trendelen- 
burg-Hahn  method,  the  trachea  being  tamponed  by  a  canulae  im- 
bedded in  a  compressed  sponge,  and  covered  above  by  a  gauze 
sac.  The  patient  was  then  chloroformed  and  operation  begun. 
Two  silk  ligatures  were  put  on.  on  the  middle  glosso-epiglottie 
ligament  and  apex  of  anterior  tumor,  and  pulling  the  tumors,  by 
the  ligatures,  forward,  it  became  evident  that  the  tumors  could 
still  not  be  cut  out,  hence  the  right  cheek  was  cut  open  from 
the  corner  of  the  mouth  to  the  anterior  border  of  the  masseter 
muscle.  After  this,  and  cutting  the  mucosa  which  covered  the 
tumor,  with  blunt  scissors,  the  large  anterior  tumors  were  re- 
moved, then  the  left,  then  the  tumors  lying  deeper  in  the  direction 
of  the  lig.  glosso-epiglottici  lateralis  and  plicae  pharyngo-epig- 
lotticae. In  the  base  of  the  excised  tumors,  three  silk  ligatures 
were  placed.  Very  slight  hemorrhage  followed.  The  cheek 
was  closed,  the  tampon-canula  was  exchanged  for  an  ordinary 
tracheotomy  tube,  and  the  usual  antiseptic  bandage  ended  the 
operation. 

Xo  temperature  the  first  six  days.  The  first  four  clays  food  by 
high  enemata.  Xo  suppuration.  On  fifth  day  patient  began  to 
eat  in  normal  way.  but  inclining  the  head  backward.  On  the 
seventh  day  temperature  38.8  degrees  C.  in  the  evening,  two 
furuncles  on  the  cheek  and  facial  eczema.  Temperature  normal 
on  the  twelfth  day;  furuncles  healed.  Tracheotomy  tube  re- 
moved on  the  sixth  day.  On  thirteenth  day  food  no  longer  ap- 
peared in  tracheotomy  wound.  On  twentieth  day  the  wound 
healed  completely. 
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The  tumors  were  found  to  consist  of  lipomatous,  clearly  dis- 
posed groups,  of  various  sizes,  covered  with  mucosa.  The  middle 
tumor  was  6  by  5  em. ;  the  right  lateral  was  7  by  2  cm. ;  the  left 
lateral  consisting  of  numerous  lipomata,  was  7.5  by  5  em. 

The  microscopic  examination  of  these  tumors  was  made  by 
Seifert.  of  Wurzburg,  and  the  description  and  diagnosis  are  in- 
cluded with  the  report  on  Koehler's  case:  Ueber  Lipom  des 
Kehlkopfes,  Sitzungsbericht  d-phys-med.  Gesellschaft  zu  Wurz- 
burg. pp.  32035. 

P.  McBride :— CLINICAL  NOTES  ON  FATTY  TUMORS  OF 
THE  LARYNN.     Bdinburg  Med.  Journal.  February,  1889. 

First  Case.  M.  W.  was  brought  to  me  by  Dr.  Carmichael  on 
the  23d  of  July,  1887.     The  history  of  the  case  was  as  follows  : 

About  six  months  ago  the  patient  felt  that  occasionally  in 
breathing  he  made  a  peculiar  noise,  but  this  occurred  only  for  two 
or  three  minutes  once  or  twice  a  day.  Eventually  this  symptom 
became  troublesome  when  the  patient  lay  down,  and  finally  he 
began  to  experience  difficulty  in  swallowing.  There  was  no  pain, 
but  deglutition  required  a  distinct  effort,  and  was  accompanied 
by  a  sound  audible  to  those  in  the  neighborhood. 

On  examining  the  throat,  a  pale-pink,  rounded  tumor  was  seen 
behind  the  tongue.  Examination  with  the  laryngoscope  and 
probe  showed  that  it  wTas  attached  to  the  epiglottis,  and  about  the 
size  of  a  pigeon's  egg.  As  my  electric  cautery  was  not  ready  for 
use  at  the  time  of  the  patient's  first  visit,  the  wire  of  Jarvis's 
snare  with  a  bent  shaft  was  passed  over  the  tumor  and  tightened. 
To  make  a  long  story  short,  it  was  found  that  the  wire  could 
not  be  made  to  penetrate  the  growth,  and  the  part  seized  had 
eventually  to  be  cut  off  with  bent  scissors.  This  portion  com- 
prised about  a  half  of  the  tumor.  The  remainder  was  easily  re- 
moved by  means  of  the  <ialvano-caustic  snare  adjusted  by  the 
aid  of  the  laryngoscope.  The  first  portion  of  the  growth  re- 
moved was  handed  over  to  my  friend.  Dr.  Alex.  Bruce,  wrho  de- 
scribed it  as  a  fibro-lipoma.  The  other  half  I  now  show  you. 
The  stump  which  was  left  had  a  broad  attachment  to  the  right 
valleculae  and  adjacent  part  of  the  dorsum  linguae.  At  first  the 
sloughing  resulting  from  the  electric  cautery  produced  foeter 
of  tlie  breath  and  a  bad  taste  in  tin-  mouth.  These  symptoms 
soon  yielded  to  the  use  of  a  boracic  acid  gargle.  On  the  26th  of 
December.  1887,  the  condition  of  parts  was  ;is  follows:  "Only 
a    rounded    fulness   filling   up    righl    vallecula    and    evidently   ;it- 
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tached  to  the  epiglottis  and  adjacenl  pari  of  the  tongue."  On 
the  -5(1  of  December,  1888,  Dr.  Carmichael  again  broughl  the 
patient  to  me,  and  the  tumor  had  not  only  recurred,  but  readied 
a  size  equal  to  that  when  it  was  first  examined.  To  this  recur- 
rence 1  attach  little  importance  from  the  point  of  view  of  ultimate 
prognosis.  At  the  same  time,  it  is  evident  that  a  tendency  to  re 
appearance  will  exist  so  Long  as  any  part  of  the  tumor  is  left, 
and  it  will  he  no  easy  task,  situated  as  it  is.  to  extirpate  the 
growth  together  with  its  capsule  by  endo-laryngeal  operation. 

P.  McBride :— CLINICAL  NOTES  OX  FATTY  TUMORS  OF 
THE  LARYNX.     Edinburg  .Med.  Journal,  February,  1889. 

Second  Case.  I'.  15..  net.  seventy-one,  porter,  applied  for  treat- 
ment at  the  Royal  Infirmary  on  the  16th  of  November,  lSs<. 
giving  the  following  history: 

Some  five  or  six  years  ago  the  patient  felt  a  lump  in  his  throat, 
and  though  aware  of  its  presence,  did  not  find  it  to  obstruct  the 
breathing,  cause  pain,  or  interfere  with  swallowing.  It  gradu- 
ally enlarged,  causing,  last  September,  a  thickness  of  speech  and 
obstructing  the  breathing  when  the  patient  lay  on  his  left  side. 
Latterly  difficulty  in  swallowing  has  been  experienced,  but  there 
has  been  no  pain  at  any  time.      Sleep  has  never  been  disturbed. 

On  laryngoscopic  examination,  a  pale  pink  mass  was  seen  over- 
Lying  the  left  arytenoid  cartilage.  On  touching  this  with  a  probe 
a  cough  resulted,  which  shot  the  tumor  up  to  a  level  with  the 
dorsum  of  the  tongue.  The  growth  was  eventually  seized  with 
a  vulsellum;  the  snare  of  the  electric  cautery  was  then  passed 
over  it  and  pressed  well  down,  tightened,  and  the  tumor  re- 
moved. The  latter  was  fully  as  large  as  a  bantam's  egg.  A  frag- 
ment removed  was  examined  by  Dr.  Martin,  and  found  to  consist 
of  fatty  tissue.  1  now  show  you  the  lipoma  in  question,  and  it 
will  be  at  once  noticed  that  it  has  also  a  distinct  capsule.  After 
removal  it  was  seen  that  the  pedicle  was  narrow,  and  had  been 
attached  to  the  outer  part  of  the  right  pyriform  sinus.  The 
patient  was  kindly  given  a  bed  for  a  day  or  two  by  Professor 
Annandale.  because  1  feared  that  laryngitis  might  possibly  result 
from  the  effects  of  the  electric  cautery.  Xo  such  untoward  re- 
sult, however,  supervened,  and  a  week  after  the  operation  only  a 
white  eschar  was  visible  on  the  outer  and  anterior  part  of  the 
sinus  pyriformis.  From  the  very  few  cases  so  far  published  it  is 
impossible  to  generalize  as  to  the  diagnosis  and  prognosis  of 
fatty  tumors  of  the  larynx.      We  may.  however,  say  that  they  are 
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characterized — (1),  by  their  light  pink  color;  (2),  the  dispro- 
portion between  their  size  and  the  symptoms  they  produce ;  and 
from  my  first  case  we  are  also  entitled  to  conclude  that  unless 
the  removal  be  complete,  rapid  recurrence  may  take  place. 

Since  writing  the  above,  I  have  again  operated  on  my  first  ease, 
in  which,  as  will  be  remembered,  recurrence  took  place.  The  tu- 
mor was  seized  with  a  strong  and  heavy  pair  of  catch  forceps 
Over  these  the  galvano-caustic  snare  was  slipped,  and  the  growth 
which  1  now  show  you  removed.  As  will  be  observed,  it  has  the 
appearance  of  having  been  enucleated  rather  than  cut  off.  On 
examining  with  the  laryngoscope  after  the  operation,  from  which 
virtually  no  bleeding  resulted,  there  was  seen  to  be  an  excavation 
corresponding  to  the  point  of  attachment.  It  was  further  noted 
that  the  right  margin  of  the  epiglottis  was  somewhat  excavated. 
a  condition  probably  due  to  the  pressure  of  the  somewhat  pendul- 
ous tumor,  which,  although  attached  by  a  broad  base,  tended  to 
hang  over  into  the  laryngeal  cavity. 


Case   of  Golbek.     Lipoma   multiplex   arboresci  ns     aditus  ad   laryngem. 

This  last  operation  seems  to  indicate  the  advisability  of  seizing 
not  only  the  capsule  of  the  fatty  tumor,  but  also  the  adipose 
tissue,  so  that  the  latter  may  be  drawn  from  its  bed  and  enu- 
cleated as  completely  as  possible.  I  may  mention  that  when  the 
patient  was  last  examined,  cicatrization  was  completed,  but  that 
no  reaction  of  any  note  had  followed  the  removal  of  the  growth. 

L.  von  Schroetter :— LIPOMA  DES  KEHLKOPFES.  Vor-- 
lesungen  iiber  die  Krankheiteu  des  Etehlkopfes,  1893,  p.  271. 

I  have  had  occasion  to  observe  an  unusual  and  well  defined  case 
of  lipoma  of  the  larynx. 
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The  case  was  attached  to  the  ligamentum  glosso-epiglott.  med. 
the  lateral  edge  of  the  epiglottis,  the  Ligamentum  pharyngo- 
epiglott.,  and  the  entire  length  of  the  aryepiglottic  fold  of  the  Lef1 
side  The  growth  extended  partly  into  the  larynx:  partly  into 
the  sinus  pyriformis;  and  partly  into  the  space  between  the 
posterior  larynx  and  pharynx  wall.  The  growth  was  freely 
movable,  reddish  in  color,  and  extremely  soft. 

The  mass  was  removed  by  means  of  the  galvano-cautery.  The 
tumor  thus  removed  weighed  ten  (10)  grams,  and  the  several 
digital-like  prolongations  measured  as  much  as  thirty-seven  (37) 
mm.  in  length,  and  twelve   (12)   in  width. 

The  detailed  examination  of  the  neoplasm  was  made  by  \h\ 
Paultauf:  the  diagnosis  was  that  of  lipoma  arborescens,  originat- 


Cuse  <>t  von  Schroetter.  Lipoma  arborescens.  (a)  Showing  round,  yel- 
low eschar,  following  galvano-cautery.  (b)  Digital  prolongations  of 
neoplasm. 


ing  from  the  submucous  tissue.  An  especially  emphasized  point 
of  this  examination  was  that  the  tissue  from  which  this  origin 
was  traced  is  normally  very  deficient  in  fat. 

This  neoplasm  consisted  of  small  lobules  and. well  organized  fat 
tissue,  liberally  interspersed  with  connective  tissue  fibres,  and 
fair-sized  blood  vessels.  The  overlying-  mucous  membrane  is 
closely  intermeshed  with  numerous  dilated  and  hyperaemic  blood 
vessels,  around  which  and  diffused  throughout,  there  appear 
numerous  lymph  cells;  a  fact  which  should  not  be  considered 
unusual  in  this  well-marked  field  of  polyp,  formation,  where  there 
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is  abundant  opportunity  for  such  tissue  changes.      The  laminated 
pavement-epithelium  occurs  profusely  in  spots. 

The  accompanying  drawings  were  made  only  after  a  part  of 
the  neoplasm  had  been  removed  by  galvano-cautery ;  both  draw- 
ings show  the  round,  yellowish  surface  produced  by  the  galvano- 
caustic  eschar. 

Figure  B  shows  the  digital  prolongation  of  the  neoidasm, 
which  extended  into  the  pharynx  and  larynx. 

Koehler  (of  Konigshafen)  LIPOMA  OF  THE  LARYNX. 
Reported  by  Seifert  (Wurzburg).  Ueber  Lipom  des  Kehlkopfes. 
Sitzungsb.  d.  phys.  med.  Gesellsch.  zu  Wuerzburg,  pp.  32035.  189-1. 

Male,  aged  forty-five  years ;  had  observed  a  change  of  voice  many 
years  before  operation.  Sought  medical  aid  when  impairment  of 
breathing  occurred.  Examination  revealed  a  pigeon-egg  sized 
tumor,  pale-red  in  color,  occluding  the  posterior  two-thirds  of  the 
lumen  of  the  larynx.  It  arose  from  the  anterior  surface  of  the 
posterior  laryngeal  wall.      Removed  with  galvanic  loop. 

The  microscopic  examination  of  the  tumors  in  the  cases  of 
Golbek  and  in  the  case  of  Koehler  are  incorporated  by  Seifert 
in  the  same  report. 

The  microscopic  examination  of  both  tumors  was  alike.  The 
well-preserved  epithelial  coat  composed  of  pavement  epithelium 
which,  at  certain  points,  dipped  deeply  into  the  tissues ;  at  some 
points  there  was  an  appearance  of  papillae-like  condition.  Con- 
nective tissue  preponderated  near  surface  of  the  tumor.  Imrae-. 
diately  beneath  the  epithelium  were  scattered  fat  cells,  farther 
towards  the  centre  were  numerous  fat  lobules  composed  partly 
of  large  fat  cells  separated  by  narrow  or  broad  connective  tissue 
strands  running  parallel  with  the  surface  of  the  tumor.  In  the 
vicinity  of  the  fat  lobules  and  in  the  connective  tissue  lamina  a 
marked  cellular  infiltration  was  noticed. 

The  blood  vessels  were  dilated  in  part ;  they  showed  considera- 
ble thickening  of  their  walls;  more  marked  in  the  arteries  than 
in  the  veins.  Marked  cellular  infiltration  observed  also  near 
the  vessels. 

John  W.  Farlow:— A  CASE  OF  POLYPOID  LIPOMA  OF 
THE  LARYNX.  New  York  Medical  .Journal.  November  16,  1895, 
p.  610.     Vol.  62. 

In  March,  1893.  .J.  \V..  aged  sixty-three  years,  consulted  my  col- 
league, Dr.  YV.  K.  Knowles.  for  a  polypus  of  the  throat.  His  health 
had  always  been  good,     lie  tirsl  not  iced  trouble  in  his  throat  about 
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fifteen  years  before,  and  his  family  physician  had  removed  a  piece 
of  about  two  indies  Long,  two  years  before,  with  straight  scissors. 
On  bending  his  head  forward  and  downward  and  coughing,  a 
polypoid  growth  appeared,  the  tip  of  which  could  be  drawn  at 
least  half  an  inch  beyond  the  lips.  When  I  saw  him  he  was  hold- 
ing the  tumor,  wrapped  in  a  fold  of  his  handkerchief,  with  the 
fingers  of  his  right  hand  outside  the  right  side  of  his  mouth.  The 
growth  had  several  projections  from  it  and  reminded  one  of 
branching  coral.  Il  almost  entirely  occluded  the  orifice  of  the 
larynx  and  seemed  to  have  attachment  to  the  posterior  laryngeal 
wall  just  above  the  right  arytenoid.  When  he  let  go  of  the 
tumor  it  fell  back  into  the  pharynx  and  one  niece  dropped  down 
between  the  vocal  cords  into  the  subglottic  and  tracheal  region. 
This  piece  was  somewhai  attenuated  and  constricted,  probably 
by  the  action  of  the   vocal  cords. 

For  several  months  he  had  been  much  troubled  by  shortness  of 
breath,  which  is  very  natural,  considering  how  the  larynx  was 
filled  ii]). 

At  the  patient's  first  visit.  \h-.  Knowles  attempted  the  removal 
of  the  growth  with  a  cold  wire  snare,  but  an  accident  to  the 
snare  forced  him  to  use  Long,  curved  scissors  to  free  the  wire  and 
he  removed  two  large  pieces.  The  patient's  breathing  was  so 
much  improved  that  he  refused  any  further  treatment  until 
December,  1894.  when  he  again  appeared  on  account  of  a  decided 
increase  in  the  size  of  the  growth.  With  a  galvano-cautery,  Dr. 
Knowles  removed  the  rest  of  the  growth  in  three  pieces.  The 
attachment  was  found  to  be  very  low  down  in  the  pharynx. 
Three  months  later  there  had  been  no  recurrence.  Microscopic 
examination  showed  it  to  be  a  submucous  polypoid  lipoma.  Dr. 
Farlow  showed  the  specimens  in  alcohol  and  also  the  photograph, 
natural  size,  taken  from  the  fresh  specimens. 

Frank  W.  Hinkel :— REPORT  OF  A  CASE  OF  FIBRO-LIPOM  A 
OF  THE  LARYNX.  Transactions  of  the  20th  Annual  Meeting 
of  the  American  Laryngological  Association.  Brooklyn.  X.  Y.. 
May  16th,  1898.  p.  75. 

Mrs.  F..  aged  fifty-five  years,  consulted  me  March  22d,  1895. 
She  gave  a  history  of  excellent  general  health.  During  the  winter 
of  1883  she  became  conscious  of  a  tumor  of  some  kind  at  the  back 
of  the  tongue.  She  consulted  Dr.  Roswell  Park,  of  Buffalo,  who 
removed  a  long,  slender,  cylindrical  tumor  which,  as  preserved 
in  alcohol  by  the  patient,  was  about  an  inch  and  three-quarters 
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in  length  by  a  third  of  an  inch  in  diameter.  She  reported  that 
it  had  been  removed  with  scissors,  and  had  been  cut  with  ease, 
and  without  pain.  After  some  years  there  was  a  gradual  return 
of  symptoms,  and  ten  years  later,  in  February.  1893.  Dr.  Park 
removed  in  the  same  manner  a  somewhat  spherical  mass  about  a 
third  of  an  inch  in  diameter.  In  August.  1894.  Dr.  Park  again 
removed  a  tumor  of  shape  and  appearance  similar  to  that  removed 
in  1893.  The  symptoms  returned  speedily.  There  was  not.  when 
she  consulted  me  in  1895.  nor  has  there  been  since,  any  pain, 
cough,  or  expectoration.  There  was  no  difficulty  in  swallowing. 
Speech  was  normal,  but  there  was  impairment  of  the  singing 
voice.  At  no  time  then,  nor  since,  have  there  been  other  symp- 
toms than  a  sensation  of  some  foreign  body  in  the  throat. 

Her  father  had  died  of  "cancer  of  the  face,   beginning  as  a 
mole  under  the  left  eye." 

She  presented  an  appearance  of  good  health.  There  was 
nothing  abnormal  about  the  nose  or  upper  pharynx.  From  the 
upper  left-hand  margin  of  the  epiglottis  a  pinkish-white  tumor 
of  flabby  appearance  depended  into  the  left  pyriform  sinus,  rest- 
ing upon  and  concealing  the  ary-epiglottie  fold  and  arytenoid. 
It  was  soft  and  doughy  under  the  probe.  There  was  some 
variocosity  of  the  root  of  the  tongue.  The  tumor  was  readily 
engaged  in  the  loop  of  a  light  snare.  To  my  surprise,  despite 
■  the  soft  appearance  and  feeling  of  the  tumor.  I  was  unable  to 
draw  the  loop  home.  Using  the  snare  to  drag  the  tumor  within 
reach.  I  removed  it  in  three  pieces,  with  curved  scissors.  It  cut 
dense  and  hard  without  much  pain  or  bleeding.  There  remained 
after  healing  some  fullness  of  the  left  half  of  the  glosso-epi glottic 
fossa,  involving  slightly  the  left  perpendicular  edge  of  the  epi- 
glottis and  extending  on  to  the  anterior  wall  of  the  pyriform  sinus. 
The  color  of  the  parts  was  quite  normal. 

On  March  9.  1898.  Mrs.  F.  again  consulted  me,  reporting  that 
during  the  past  winter  she  had  had  some  slight  discomfort  about 
her  throat.  Examination  revealed  a  pinkish-white,  smooth. 
elongated  tumor  broadly  attached  to  the  free  margin  of  the 
epiglottis  and  depending  to  the  right,  producing  an  appearance 
as  though  the  right  side  of  the  epiglottis  were  turbaned  or  folded 
upon  itself  vertically.  The  left  ary-epiglottic  fold  was  much 
thickened,  concealing  the  left  arytenoid  and  a  part  of  the  left' 
vocal  band,  encroaching  upon  the  lumen  of  the  vestibule  of  the 
larynx,  and  partly  filling  the  left  pyriform  sinus.  Color  and 
motilitv  of  the  vocal  bands  were  normal,  and  there  was  no  involv- 
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menl  of  the  ventricular  bands.  The  patienl  w;is  able  to  bring  a 
small  portion  of  the  epiglottic  tumor  into  view  on  a  part  of  the 
tongue,  where  ii  presented  an  appearance  much  like  a  polyp. 
With  forceps  and  scissors  it  was  readily  removed.  It  presented 
t  wo  (limitations,  and  was  about  three-quarters  of  an  inch  in  length. 
With  a  heavy  snare  and  curved  canula  I  twice  engaged  the 
flabby  and  dependent  laryngeal  face  of  the  left  ary-epiglottic 
fold.  The  -wire  broke  each  time,  showing  great  density  of  struc- 
ture. Epiglottis  after  the  operation  presented  a  curious  appear- 
ance. The  entire  glosso-epiglottic  fossa  was  felt  almost  to  the 
level  of  the  tip  of  the  epiglottis  with  tissue,  presumably  similar 
to  the  tumor  removed.  The  consequent  optical  effect  was  as 
though  the  epiglottis  had  been  amputated  near  the  point  of  its 
attachment,  when,  in  fact,  it  was  of  normal  size  and  appearance 
on  its  laryngeal  face. 

As  Mrs.  F.  suffers  from  no  unpleasant  symptoms  at  present,  no 
further  attempt  was  made  to  remove  the  redundance  of  the  left 
aryepiglottic  fold. 

The  persistent  recurrence  of  this  tumor,  and  its  peculiar  and  un- 
familiar appearance,  led  me  to  send  the  specimens  presented  here- 
with to  Dr.  Jonathan  Wrighl  for  examination.  With  his  usual 
kindness  and  keen  interest  in  all  cases  pertaining  to  pathology, 
Dr.  Wright  has  given  these  specimens  careful  study  and  has  pre- 
pared the  exhihits  that  are  the  child'  value  of  this  report. 

From  a  microscopic  appearance  he  at  once  suspected  tin'  tumor 
to  he  lipoma  of  the  larynx.  Later  microscopic  examination  con- 
firmed this  opinion. 

The  following  is  his  report : 

"No.  644.  Various  specimens  received  at  •different  times  from 
Dr.  Ilinkel.  from  the  larynx  of  the  same  case,  show  a  tendency 
to  take  the  form  of  long,  finger-like  projections.  The  one  removed 
in  1883,  after  remaining  fifteen  years  in  alcohol,  is  45  millimeters 
long  and  about  8  millimeters  wide  at  the  hroadest  point.  Other 
growths  are  more  or  less  of  the  same  shape,  some  being  tuberous. 
while  some  are  more  sessile.  Their  shape  seems  to  differ  some- 
what according  to  their  structure.  The  following  are  their  mi- 
croscopic and  general  characteristics,  aeeording  to  the  dates  of 
their  removal. 

"1883.  Is  made  up  particularly  of  fat  cells,  especially  at  its 
distal  part,  having  more  fibrous  tissue  at  its  base." 

''1893    and    1894.     These     growths,     being    more    sessile,   are 
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largely  made  up  of  curling,  elastic,  fibrous  tissue,  but  here  and 
there  some  fat  cells  may  be  seen." 

"1895.  A  long,  tuberous-shaped  growth  shows  a  large  pre- 
dominance of  fat  tissue." 

"1898.  A  more  sessile  growth  is  almost  exclusively  made  up 
of  the  curling  elastic  fibers.  There  are  one  or  two  circumscribed 
areas   of  round-celled  infiltration." 

"The  surface  of  all  these  growths  is  covered  by  stratified,  flat 
epithelial  cells." 

My  case  is  interesting,  not  only  on  account  of  its  rarity,  but 
also  on  account  of  the  persistent  recurrence  of  the  growth  and 
Hie  gradual  infiltration  of  the  attaching  tissues. 

In  addition  there  is  an  interesting  transformation  in  the  char- 
acter of  the  growths  that  have  recurred  after  the  removal  of  the 
lipomatous  tumors.  This  is  well  shown  by  drawings  from  sec- 
tions made  by  Dr.  Wright. 

Figure  1  represents  a  section  of  the  first  tumor  removed  by 
him  in  1895.  This  tumor  was  found  by  Dr.  Wright  to  be  entirely 
analogous  in  structure  to  the  original  growth  removed  by  Dr. 
Park  in  1883.     They  both  present  well-marked  lipomatous. 

Figure  2  is  from  the  recurrent  tumor  removed  this  year,  and 
shows  it  to  be  largely  fibrous  in  structure. 

Aplaviu:  (Kassan)— A  CASE  OF  LIPOMA  DURUM  IX  THE 
CAVUM  PIIARYNGO-LARYNGEALE  REMOVED  BY  SUB- 
HYOID PIIARYNGOTOMY.    Arch  f.  Klin.  Chir.,  Vol.  41,  1891. 

Aplaviu  reports  the  case  of  a  man  twenty-eight  years  of  age  in 
whom  subhyoid  pharyngotomy  was  performed  for  the  removal  of 
the  neoplasm  in  the  pharyngo-laryngeal  cavity.  On  digital 
examination  it  was  determined  that  the  growth  was  attached  to 
the  posterior  wall  of  the  cricoid  cartilage,  that  it  was  freely 
movable  and  that  the  patient  could  at  will  protrude  the  mass 
upwards  into  the  oro-pharynx,  or  into  the  mouth  of  the  esophagus. 
The  growth  measured  10  cm.  in  length  and  4.3  cm.  in  width. 

Diagnosis  from  microscopic  examination  showed  lipoma 
durum,  with  fairly  welbdeveloped  blood  vessels  in  the  central  and 
in  the  apical  part  of  the  growth. 

The  growth  was  removed  by  sub-hyoid  pharyngotomy.    The  au- 
thor suggests,   in  addition  to  the  cross-incision  of  Malgaigne.   the" 
resection    of  the   cornu   of  the   hyoid    bone   by   means  of  strong, 
pointed  scissors.       This  affects  an  unusual  mobility  of  the  larynx, 
and  the  aditus  laryngis  can  thereby  be  drawn  into  the  same  plane 


IJI'niMA    OF    THE    LARYNX. 


1C>1 


with  I  he  wound  of  incision.  The  preliminarily  performed 
tracheotomy  dors  not  affect  the  mobility  produced  by  this 
technique. 


In  conclusion.  I  wish  to  express  my  thanks  and  appreciation  to 
Dr.  Jonathan  Wrighl  for  his  interest  in  the  microscopic  examina- 
tion in  this  case;  for  his  valuable  opinion  in  the  microscopic  diag- 
nosis, and  for  the  excellent  photographs  of  the  slides,  made  under 
his  supervision;  to  Dr.  K.  L.  Thompson,  for  his  prompt  report  of 
the  pathologic  diagnosis;  and  to  Dr.  I.  D.  Kelly  for  his  pen  draw- 
ings of  the  tumor  as  seen  by  direct    inspection. 


PAPER: 

THE  PRESENT  STATUS  OF  THE  TONSIL  OPERATION.     A 
COLLECTIVE  INVESTII JATION. 

By    GEORGE    L.    RICHARDS.   ML    D.,    Pall    River,    Mass. 

(Abstract  of  paper  presented  before  the  American  Laryngologieal,  Rhino- 
logical  and  Otological  Society,  at  its  Fifteenth  Annual  Meeting,  Atlantic 
City,   June  3,   1909.) 

'  Kill]    paper    to    be    published    in     the    Annals    of    Laryngology,     Rhinology 

and  Otology.) 

This  paper  is  based  on  the  replies  to  a  series  of  questions  ad- 
dressed to  prominent  laryngologists  in  this  country  and  Europe 
and  mi  such  of  the  recent  literature  as  covers  certain  points  con- 
cerning which  information  was  requested.  Replies  to  more  or 
less  of  the  questions  were  received  from  one  hundred  and  thirty, 
thirty-six  articles  in  recent  literature  are  also  referred  to. 

The  questions  to  be  considered  are:  the  physiological  function 
of  the  tonsil,  its  relation  to  tuberculosis  and  the  cervical  glands, 
its  relation. to  rheumatism,  the  use  of  chemical  caustics  in  its  treat- 
ment, indications  for  removal,  the  choice  of  operation,  the 
necessity  for  re-operation,  present  technique,  the  question  of 
hemorrhage  connected  with  the  operation,  and  the  result  as  to 

the   Voice. 

The  tonsil  is  a  normal  eland,  the  size  of  which  varies  within 
wide  limits.  All  knowledge  so  far  obtained  seems  to  show  that 
its  function  is  normally  one  of  defense  against  infection,  the 
tendency  to  enlargement  being  a  persistence  of  the  process  by 
which  its  function  was  evolved.  In  its  normal  state,  it  offers 
comparatively  little  obstruction  to  the  passage  of  food  and  air, 
hut  such  condition  is  so  variable  that  it  is  impossible  to  indicate 
exactly  the  minute  structural  changes  separating  the  normal  from 
the  abnormal.  It  is  pathogenic  only  when  its  presence  is  injuri- 
ous to  a  degree  more  than  over-balancing  its  value  in  whatever 
physiological  acts  of  assimilation  or  defense  ii  may  have  to  per- 
Foi  in.  "The  pits  of  the  tonsils  are  retorts  in  which  the  germs  are 
either  destroyed  or  modified  so  thai  they  may  Live  at  peace  with 
their  host,  or  they  are  allowed  to  pass  through  only  in  such 
numbers  as  can  he  dealt  with  by  internal  processes  without  the 
destruction  of  the  host.    From  various  clinical  facts,  it  seems  like- 
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ly  it  is  the  small,  sunken,  ragged  tonsil,  and  not  the  large  tonsil, 
which  gives  entrance  to  the  dangerous  germ."  (Wright.) 

The  experiments  of  Jonathan  Wright  have  shown  that  dust  and 
oil  globules  and  also  pathogenic  organisms,  pass  through  the 
epithelium  of  the  tonsil  crypts,  but  the  latter  not  as  readily.  The 
reason  why  one  passes  readily,  and  the  other  only  under  certain 
conditions,  is  explained  by  the  difference  between  the  potentials 
of  surface  tension  of  the  epithelial  cell  on  one  hand,  ami  to  the 
bacterium  and  dust  particles  on  the  other,  due  to  the  fact  that  the 
living  matter  is  in  a  colloid  state.  The  tonsil  differs  from  the  other 
lymph  glands  in  that  it  has  no  afferent  lymph  vessels.  The  crypts 
are  lined  with  an  epithelium  which  does  not  form  a  compact 
unbroken  barrier  of  protection,  so  that  so  far  .is  any  mechanical 
barrier  is  concerned,  it  presents  an  open  door  to  microbie  infec- 
tion, the  pockets  and  recesses  being  capable  of  retaining  large 
aumbers  of  bacteria.  Hence  it  would  seem  that  unless  the  vital 
resistance  is  considerably  greater  than  in  the  surrounding  struc- 
tures, the  tonsillar  tissues  oughl  to  be  the  vulnerable  spot  in  the 
throat.  Experiments  were  made  to  determine  whether,  this  being 
the  case,  certain  anti-bodies  would  lie  found  which  would  make 
this  structure  especially  resistant  to  germ  invasion.  So  far  no 
considerable  amount  of  immune  bodies  have  been  found,  so  thai 
we  are  still  uncertain  as  to  the  degree  of  vital  resistance  of  the 
tonsillar  struct nre.  As  the  lymph  chain  of  the  neck  presents  a 
rather  formidable  barrier  against  the  invasion  of  micro-organisms, 
a  large  majority  of  patients  suffering  from  microbie  infection 
of  the  tonsils  pass  through  the  disease  without  any  true  bac- 
teremia. 

It  has  been  stated  that  the  tonsil  is  not  a  physiological  organ, 
and  various  observations  to  this  effect  have  been  made.  This 
Bosworth  says:  "Incalculable  mischief  has  resulted  from 
the  early  anatomists  describing  the  tonsil  ;is  a  normal  organ 
of  the  body.''  That  it  is  such  an  organ,  however,  is  undoubted, 
as  the  anatomical  work  of  Mosher,  based  on  the  examination  of 
embryos  of  four,  five,  six.  and  seven  months,  and  full  term  in- 
fants, effectually  disproves  the  statement  that  the  tonsil  is  absent 
at  birth.  The  reason  that  it  is  overlooked  in  the  new  born  child 
may  be  its  position,  since  at  birth  the  tonsillar  opening  and  the 
tonsil  are  practically  horizontal,  and  at  such  time  the  tonsil 
is  more  a  part  of  the  palate  than  of  the  wall  of  the  pharynx.  As 
the  face  grows  downward,  the  tonsil  also  grows  downward,  for- 
ward, and  inward. 
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AS    TO   THE   DIRECT    OR   APPARENTLY    DIRECT    RELATION   BETWEEN 
ENLARGED    CERVICAL   GLANDS    AND    THE    TONSIL. 

One  hundred  and  seventeen  personal  reports  were  positive  as  to 
this  point:  namely,  that  there  is  a  direct  relation  between  the  two, 
the  tonsil  being  apparently  the  gland  through  which  the  infecting 
agent  comes,  as  evidenced  by  the  cessation  of  the  adenitis  after 
removal  of  the  tonsils 

The  anatomical  investigations  of  Poirier  and  George  B.  Wood 
have  shown  that  the  lymphatic  drainage  of  the  faueial  tonsil  rims 
directly  to  the  upper  deep  cervical  glands,  which  glands  by  a 
rich  system  of  anastomosis  are  connected  by  efferents  and  affer- 
ents  with  practically  all  the  lymph  glands  of  the  neck  and  head. 
The  tonsillar  lymph  gland  is  generally  situated  just  below  the 
posterior  belly  of  the  digastric  where  it  crosses  the  anterior  bor- 
der of  the  sterno  mastoid.  This  spot  is  located  just  behind  and 
below  the  angle  of  the  jaw.  and  in  tubercular  adenitis  of  the  neck 
it  is  this  gland  which  is  almost  invariably  the  first  one  to  become 
enlarged,  the  others  being  involved  subsequently. 

It  would  therefore  seem  as  though  this  question  had  been  suf- 
ficiently determined  to  admit  of  this  relation  being  stated  as  a 
positive  fact.  That  folio  wing  -  the  removal  of  the  tonsil  there 
may  be  in  some  instances  an  enlargement  of  the  immediate 
glands,  followed  later  by  their  subsidence,  is  an  undoubted 
fact,  and  has  been  observed  by  me  on  several  occasions.  This  is 
easily  explained  as  a  result  of  the  traumatism  from  the  operation. 
this  giving  rise  to  direct  absorption  of  more  or  less  septic  ma- 
terial from  the  throat,  and  consequent  gland  enlargement.  The 
contention  of  Chambers  that  infected  cervical  glands  are  always 
accompanied  by  Large  tonsils  is.  hardly  warranted.  On  the 
contrary,  the  investigations  of  Jonathan  Wright  and  Lee  M. 
Kurd  have  shown  that  in  some  cases  of  cervical  adenitis  the  tonsil 
itself  may  be  quite  small  ami  belong  to  the  submerged  type. 
There  is  no  direct  relationship  between  the  size  of  the  tonsil  and 
the  involvement  of  the  cervical  glands,  nor  is  it  always  true  that 
in  all  cases  id'  enlarged  cervical  glands  the  tonsils  are  enlarged. 

Enlarged  cervical  glands  are  probably  the  result  of  infection 
from  or  through  diseased  tonsils,  but  not  all  persons  who  have 
diseased  tonsils  have  enlarged  cervical  glands;  since  the  gland 
not  infrequently  has  sufficient  resisting  power  to  ward  off  the 
infective    process   from   the   tonsil. 
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CONNECTION  BETWEEN  TONSIL  AND  TUBERCULOSIS. 
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Fifty-seven  of  my  correspondents  had  no1  observed  any,  thirty- 
nine  had.  The  others  did  not  answer  the  question.  Goodale  has 
seen  several  such  cases,  already  reported.  Ilnrd  reports  seven 
eases  out  of  nine  in  which  the  clinical  diagnosis  of 
tubercular  tonsillitis  was  made,  mainly  from  the  condi- 
tion of  the  cervical  glands.  In  these  cases  Jonathan 
Wright  found  evidence  of  tubercle  bacilli  in  the  tonsils. 
In  one  case  out  of  ten  in  which  the  clinical  diagnosis  was  simple 
chronic  inflammation  of  the  tonsils  \)r.  Wright  found  evidences 
of  tuberculosis  in  the  tonsils.  He  thinks  the  tubercular  cervical 
glands  at  the  angle  of  the  jaw  are  almost  always  secondary  to 
primary  tuberculosis  id'  the  tonsil. 

Dr.  Ilnrd  and  Dr.  Wright  have  recently  made  further  investi- 
gations which  show  that  the  larger  and  freer  tin-  tonsil  the 
more  it  resists  the  invasion  of  harmful  organisms;  also  that  it  is 
exceptional  to  find  associated  with  such  a  tonsil  much  enlarge- 
ment of  the  lymphatic  elands.  The  small  submerged  tonsil  is 
much  more  likely  to  be  the  soil  for  the  invasion  of  the  tonsil  with 
tuberculosis.  Dr.  Wright  examined  the  lonsils  in  sixty  cases 
where  the  protruding  portion  only  was  removed  and  did  not  find 
tuberculosis  in  any  of  them. 

The  tubercular  tonsil  is  usually  pale,  the  crypts  contain  cheesy 
debris,  the  edge  of  the  anterior  pillar  shows  passive  hyperemia, 
and  the  associated  lymph  glands  are  much  enlarged.  The  stump 
of  the  partially  removed  tonsil  is  quite  as  liable  to  tubercular 
infection  as  if  originally  submerged. 

Lermoyez  regards  chronic  lesions  of  the  tonsils  as  an  open  door 
to  tuberculosis. 

Thompson  advised  removal  of  diseased  tonsils  in  an  adult 
woman,  which  was  refused.  She  returned  two  years  later  for 
the  removal  of  the  tonsils  and  a  large  mass  of  tubercular  elands 
in  the  neck.  Recovery  took  place.  There  was  no  tuberculosis 
anywhere  else  in  the  body. 

Moure,  of  Bordeaux,  does  not  believe  that  the  tonsils  are  very 
often  the  starting  point  of  tuberculosis. 

THE    RELATION  OF   THE    TONSIL   TO   RHEUMATISM. 

The  relation  of  the  tonsil  to  rheumatism  is  one  of  the  as  yet 
unsolved  problems  to  which  considerable  attention  is  being  given 
and  concerning  which   I  sought   information.      At  the  outset    of 
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such  an  inquiry  one  is  confronted  with  the  question  as  to  what 
rheumatism  is.  and  to  this  question  there  is  as  yet  no  unanimity 
of  opinion.  The  older  theories  as  to  dependence  on  cold  or  wet 
and  1  he  uric  acid  theory  seem  about  to  be  superceded  by  the  theory 
of  direct  infection.  Sufficient  proof  is  perhaps  not  yet  at  baud 
to  make  this  a  certainty,  but  the  tendency  is  all  in  this  direction. 

All  investigations  so  far  made  seem  to  show  the  probability  of 
the  accurateness  of  the  infection  theory.  Frissell  isolated  an 
organism  which,  while  culturally  not  readily  distinguished  from 
ul  her  diplo-or  streptococci,  yet  had  a  special  affinity  for  joints. 
This  was  shown  by  the  fact  that  ten  out  of  eleven  rabbits  injected 
had  a   polyarthritis,  the  other  dying  of  pericarditis  and  pleurisy. 

Rheumatism  may  be  due  not  to  a  specific  coccus,  but  to  a  coccus 
group  intimately  allied,  though  perhaps  indistinguishable  from 
each  other  by  present  cultural  methods  the  individual  strains  of 
which  would  vary  in  virulence.  He  says:  "Such  a  group  might 
wt  II  contain  the  ordinary  harmless  streptococcus  a  common 
habitant  of  the  tonsil,  so  many  of  which  were  injected  in  our 
experiments  into  the  animal  circulation  without  producing  symp- 
toms; might  include  a  variety  causing  an  arthritis  which  tends 
to  a  spontaneous  cure  unless  the  number  of  the  invading  host  be 
too  great,  and  range  up  to  the  malignant  streptococci,  causing 
septic  joints,  septic  endocarditis  and  pyemia."  Exposure  to 
cold  and  wet.  so  long  held  to  be  a  potent  factor  in  the  causation 
(if  rheumatism,  may  be  considered  as  lowering  to  the  body  resist- 
ance, thus  giving  the  bacteria  a  chance  to  attack  the  temporarily 
unprotected  organism. 

Rosenheim.  Ingals,  Phillips.  Welty,  Levy,  Ross.  Cohen.  Elliott 
and  Robertson  all  cite  instances  of  the  positive  relationship 
between  rheumatism  and  tonsillar  disease,  and.  in  the  main,  the 
answers  to  my  question  as  to  whether  rheumatism  disappeared 
with  the  removal  of  the  tonsil,  showed  that  it  either  disappeared 
or  that  the  attacks  were  less  severe. 

I  have  recently  removed  some  tonsils  with  diseased  crypts  in 
a  woman  of  forty-two,  who  had  rheumatism  of  the  neck  and 
shoulders  many  years.  This  entirely  ceased  after  thorough 
enucleation  of  the  tonsils  and  has  not  returned. 

Aneurism,  appendicitis,  erysipelas,  meningitis,  iritis,  pleuritis, 
pericarditis,  endocarditis,  pneumonia,  paraplegia,  strabismus, 
nephritis,  osteomyelitis,' phlegmen,  oophoritis,  orchitis  and  gen- 
eral septic  infection  are  all  found  in  the  Literature  as  of  tonsillar 
origin  <>r  occurring  with  or  as  a  result  of  tonsillar  inflammation. 
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Investigation  of  all  of  these  would  lead  me  beyond  my  presenl 
field.  They  ;ill  show  the  possibility  and  probability  of  the  tonsil 
■•is  a  portal  of  infection,  and  prove  thai  whatever  of  protective 
value  the  tonsil  may  theoretically  have,  it  is  practically  of  little 
value:  on  the  contrary,  it  is  no1   infrequently  a  decided  menace, 

ON    THE     USE     OF    CHEMICAL    CAUSTICS. 

Of  one  hundred  and  twenty-five  replies,  sixty-five  did  noi  use 
any  form  of  chemical  caustics  in  the  treatment  of  tonsillar  trou- 
bles. By  chemical  caustics  L  mean  those  commonly  used 
to  reduce  inflammatory  growths,  to  lessen  the  size  of 
the  tonsil,  to  destroy  diseased  crypts,  and.  in  general, 
any  chemical  agent  which,  applied  directly,  is  used  to  bring  the 
tonsil  into  a  healthy  condition.  The  chemical  caustics  which 
seem  to  be  principally  used  are:  silver  nitrate  in  varying 
strengths,  and  the  fused  salt  on  the  probe,  trichloracetic  acid, 
chromic  acid  carbolic  acid  with  glycerine  and  silver  nitrate.  Lon- 
don and  Vienna  paste,  sublimate  in  alcohol,  lactic  acid  and  zinc 
chloride.  Forty-two  out  of  one  hundred  twenty-five,  or  aboul 
33 V3  pei-  cent,  still  use  these  to  a  greater  <>r  less  extent,  while 
eighteen  formerly   used  them,  hut   have  now  abandoned  them. 

While    the    advocates    of    these    measures    are    decidedly     in    the 

minority,  1  cannot  believe  that  the  opinion  of  \h\  freer,  who 
regards  chemical  caustics  as  the  resort  of  the  timid  manipulator 
who  shuns  surgery  because  he  is  afraid  to  attempt  it.  is  a  correct 
one.  as  many  of  the  users  of  chemical  caustics  are  good  surgeons 
who  cannot  be  said  to  fear  the  more  radical  measures.  Certainly 
this  cannot  be  said  of  Leland,  Professor  Chiari,  Beck,  1).  C. 
Greene,  dr..  Thomas  Hubbard.  Anderson,  Roy.  Clarke.  Gleason, 
and  others. 

There  occur  in  the  practice  of  every  laryngologisl  a  certain 
number  of  eases  of  diseased  or  hypertrophied  tonsils  in  which, 
for  one  reason  or  another,  radical  surgery  seems  contraindieated, 
or  if  indicated,  is  not  accepted  by  the  patient.  In  these  cases  I 
am  satisfied  from  a  considerable  personal  experience  that  the 
fused  nitrate  of  silver  on  the  probe,  chromic  acid,  trichloracetic 
acid  melted  and  applied  on  a  small,  tightly  wound,  right-angled 
cotton  applicator,  as  well  as  many  of  the  other  agents  mentioned, 
will,  when  carried  deeply  into  the  crypts,  reduce  the  size  of  the 
tonsil  very  materially,  add  to  the  comfort  of  the  patient,  and  will 
be    accepted    many    times    when    more    radical    measures    will    be 
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refused.  That  these  measures  take  the  plaee  of  the  complete 
removal  of  the  tonsil  when  that  is  indicated,  is.  of  course,  not 
claimed,  hut  that  they  have  a  place  far  more  important  than 
would  seem  to  be  indicated  by  some  of  the  opinions  expressed, 
cannot  be  doubted. 

INDICATIONS   FOR  THE   REMOVAL  OF   THE  TONSIL. 

Recurring  tonsillar  abscess,  or  quinsy,  recurrent  simple  ton- 
sillitis, benign  tumors  and  new  growths  of  any  kind  when  their 
removal  is  not  prejudicial  to  life,  diseased  crypts  co-existing  with 
tonsillitis  and  rheumatism,  mouth  breathing  due  to  hypertrophy 
of  the  tonsils,  middle  ear  inflammation  apparently  due  to  enlarged 
lonsils.  impaired  nutrition,  systemic  dyspnoea,  and  general  tox- 
emia when  of  tonsillar  origin, — are  all  indications  for  the  removal 
of  t  he  tonsil. 

General  toxemia  of  tonsillar  origin,  impaired  nutrition,  and 
systemic  dyspnoea  occur  perhaps  more  often  with  the  tonsils  as  a 
cause  than  is  generally  recognized.  A  recent  ease  of  my  own 
illustrates  this:  A  policeman  in  the  habit  of  going  to  sleep  and 
snoring  whenever  he  sat  down,  very  large  and  continually  putting 
on  flesh,  was  referred  to  me  for  examination  of  the  throat.  The 
faucial  tonsils  were  so  large  that  they  met  in  the  middle  line. 
On  their  thorough  enucleation  the  symptoms  of  dyspnoea  and 
general  carbonic  acid  intoxication,  as  evidenced  by  the  tendency 
to  sleep,  entirely  disappeared,  and  the  individual's  entire  char- 
acter changed. 

Remote  reflexes  such  as  vomiting,  cough,  chorea,  irritable  and 
granular  pharynx,  enlarged  glands,  when  the  tonsils  are  the 
probable  cause,  should  have  for  treatment  the  removal  of  the 
tonsils. 

With  reference  to  tuberculosis,  there  seems  to  be  a  difference 
of  opinion.  If  tuberculosis  is  evident  or  suspected,  it  may  do  to 
remove  the  tonsil  when  the  ease  is  seen  very  early,  but  so  com- 
petent an  observer  as  Freudenthal  advises  against  removing  the 
tonsils  in  advanced  cases  of  tuberculosis,  since  he  has  found  it 
not  only  of  no  advantage  to  the  individual,  but  in  many  cases 
distinctly  harmful. 

With  reference  to  children,  if  one  aceepts  the  dictum  of 
Bosworth  that  the  tonsil  is  not  a  normal  gland  at  all,  the  hyper- 
trophied  tonsils  in  children  should  always  be  removed,  even 
though  there  are  no  symptoms.  It  is  probably  the  custom  of 
most  operators  at  the  present  time  when  operating  for  adenoids 
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to  remove  the  tonsils  at  the  same  time,  even  though  there  be  no 
definite  symptoms  referable  to  these  glands,  on  the  ground  thai 
we  are  uncertain  as  to  their  function  and  know  that  they  often 
arc  a  source  of  trouble.  Since  apparently  no  one  ever  misses 
them  when  removed,  it  is  claimed  that  it  is  better  to  give  the  child 
the  advantage  of  the  doubl  and  when  the  adenoid  operation  is 
done  to  remove  the  tonsils  at  the  same  time.  On  the  other  hand. 
if  the  tonsil  has  a  distant  function  of  yalne  to  the  individual  it 
would  seem  that  it  oughl  not  to  be  removed  unless  really  causing 
trouble,  and  it  is  probable  thai  this  point  of  view  will  finally  pre- 
vail and  fewer  tonsils  be  removed  at  the  time  of  the  adenoid 
operation.  ( i.  II.  Wright  has  recently  shown  that  the  enlargement 
of  the  tonsil  at  the  time  of  the  eruption  of  the  various  sets  of 
molar  teeth  is  a  protective  phenomenon,  the  tonsil  diminishing  in 
size  after  their  full  development.  He  thinks  the  tonsils  oughl  not 
to  be  removed  al  these  periods  unless  signs  of  positive  disease  are 

present. 

In  general,  some  of  the  statements  seem  to  me  too  sweeping 
and  sonic  too  conservative.  For  instance.  Grildea  and  some 
others  would  remove  every  tonsil  that  shows  any  tendency  to 
disease,  whereas  I  think  that  many  diseased  tonsils  arc  curative 
by  local  measures  without  removal.  (hi  the  other  hand,  (dcits- 
niiin  would  remove  only  those  tonsils  that  protrude  beyond  the 
palatine  pillars.  As  many  of  the  most  troublesome  tonsils,  so  far 
as  the  general  economy  is  concerned,  are  those  which  do  not 
protrude  at  all.  this  is  too  conservative.  Welty,  of  San 
Francisco,  says  that  all  tonsils  after  twenty  years  of  age  are 
diseased  and  that  when  the  tonsil  is  once  diseased  it  predisposes 
the  individual  to  any  kind  of  infection,  more  especially  the  whole 
group  of  infectious  diseases. 

Several  writers  in  speaking  of  the  indications  for  the  removal 
of  the  tonsils  use  the  phrase  "adherent  pillars."  "bad  adhesions 
to  the  pillars,"  and  the  like.  These  terms  seem  to  be  misnomers. 
and  I  am  quite  of  the  opinion  of  Dr.  Kobert  C.  Myles.  who  has 
claimed  for  years  in  various  papers  written  by  him  on  the  tonsils. 
that  there  is  no  such  thing  as  adhesions  to  the  pillars  in  a  patho- 
logical sense.  Anatomically,  all  tonsils  are  adherent  to  the 
pillars,  the  tonsil  being  a  gland  with  a  capsule  on  its  external 
side,  set  in  between  the  anterior  and  posterior  pillars,  and  neces- 
sarily attached  to  them  on  the  anterior,  posterior  and  superior 
aspects,  and  to  the  mucous  membrane  adjoining  the  side  of  the 
root  of  the  tongue  on  its  inferior  aspect.      That  the  anterior  pillar 
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sometimes  forms  folds  known  respectively  as  the  plica  supra- 
tonsillaris  and  the  plica  infratonsillaris  is  well  known,  and  this 
may  explain  the  so-called  adhesions  of  some  writers.  As  a  mat- 
ter of  fact,  these  plicae  are  merely  reduplications  or  folds  of  the 
tree  surface  of  the  anterior  pillar. 

In  cases  in  which  this  condition  does  not  exist,  the  mucous 
membrane  of  the  edge  of  the  pillar  divides  into  two  parts,  one 
becoming  continuous  with  the  capsule  of  the  tonsil,  and  the  other 
continuous  with  the  mucous  membrane  covering  the  tonsil,  the 
two  together  forming  the  fast  attachment  of  the  pillar  to  the 
tonsil,  which  is  invariably  present.  This  line  of  attachment  is 
the  first  thing  to  he  severed  in  the  complete  removal  or  enuclea- 
tion, by  whatever  manner  it  may  he  done.  This  uives  access  to 
the  edge  of  the  capsule,  which  is  attached  to  the  superior  con- 
strictor of  the  pharynx  and  the  adjacent  areolar  tissue.  I  cannot 
see.  anatomically,  any  reason  for  speaking  of  "adherent  tonsils" 
or  "bad  adhesions  to  the  pillars"  except  as  one  refers  to  the 
complete  removal  of  the  tonsils,  in  which,  owing  to  the  character 
of  the  areolar  tissue,  it  may  be  more  difficult  in  some  cases  to 
perform  complete  dissection  than  in  others.  Also,  the  two  folds 
going  from  the  anterior  pillar  are  sometimes  thicker  than  at 
others,  lmt  they  are  true  anatomical  structures  and  always 
present. 

TONSILLOTOMY     OR     TONSILLECTOMY. 

Twenty-eight  favored  tonsillotomy;  fifty-seven  favored  ton- 
sillectomy; thirty-two  tonsillotomy  in  young  children  for  simple 
hypertrophy,  tonsillectomy  in  older  children  or  in  the  presence 
of  distinct  pathological  changes  at  any  age;  two  tonsillotomy  in 
adults,  tonsillectomy  in  children. 

The  opinions  given  in  answer  to  the  question  as  to  the  reporter's 
preference  for  tonsillotomy  or  tonsillectomy  show  a  era  dual 
change  towards  the  more  thorough  operation  of  tonsillectomy: 
since  only  twenty-eight  out  of  the  entire  number  still  range 
themselves  as  absolutely  on  the  side  of  tonsillotomy,  although 
the  answers  in  the  way  of  technique  would- seem  to  show  that 
some  of  the  operators  who  use  the  term  tonsillectomy  are  content 
with  rather  less  than  the  absolute  removal  of  the  tonsil  gland. 
The  tendency,  however,  is  in  that  direction,  and  it  is  probably- 
only  a  matter  of  a  few  years  when  the  others — the  thirty-two 
who  use  tonsillotomy  for  young  children  for  simple  hypertrophy 
and  tonsillectomy   in  older  children  or  when   the  tonsil   is   niani- 
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festly  diseased,  will  use  tonsillectomy  in  all  their  cases;  since  ii 
is  certainly  not  rational  to  remove  a  gland  at  all  unless  one 
removes  it  as  thoroughly  as  possible  and  with  a  view  to  the  pre- 
vention of  any  possible  future  complication. 

To  take  some  answers  a  little  more  in  detail:  (lleason,  of 
Philadelphia,  advocates  tonsillotomy  in  simple  hypertrophy., 
because  it  requires  no  general  anesthesia  and  there  is  no  risk. 
In  recurrent  tonsillitis  or  quinsy,  with  retention  of  cheesy  matter, 
he  advocates  tonsillectomy,  but  with  reluctance  and  witli  a  feeling 
that  the  remedy  may  be  worse  than  the  disease;  saying  that  it  is 
theoretically  comparable  with  the  rough  surgery  of  the  Civil  War. 
To  this  I  would  reply  that  a  clean  tonsillectomy  is  not  al  all 
rough  surgery,  but  quite  the  proper  operation  for  the  purpose  for 
which  it  is  done. 

Dr.  Farlow  uses  tonsillotomy  generally,  because  it  has  less  risk, 
and  thinks  tonsillectomy  has  a  risk  out  of  proportion  to  its 
advantages. 

Dr.  Frank  Miller  says  that  tonsillotomy  correctly  done  never 
causes  hemorrhage,  but  there  is  bleeding  if  all  the  tonsil  comes  out 
leaving  the  capsule.  Tonsillectomy  is  often  dangerous,  with  con- 
stant hemorrhage  five  to  eight  hours  after,  when  not  expected. 

Prof.  Chiari  practices  tonsillotomy  only,  as  the  remaining  por- 
tion of  the  gland  atrophies  and  in  tonsillectomy  there  is  danger 
of  injury  to  the  tonsillar  artery  in  the  capsule.  Personal  observa- 
tion in  Prof.  Chiari 's  clinic  corroborates  this  statement  as  to 
practice.  I  have  never  seen  any  operation  done  there  except 
tonsillotomy. 

Ross,  (ierber.  Pooley,  and  Sir  Felix  Semon  have  found  tonsil- 
lotomy sufficient  with  very  tew  exceptions. 

As  showing  that  the  leaven  of  completeness  in  tonsillar  surgery 
has  not  leavened  the  whole  lump,  such  experienced  observers  as 
E.  L.  Shurley  and  Gleitsman  prefer  tonsillotomy  and  see  no  rea- 
son why  the  whole  organ  must  be  removed. 

Ballenger  performs  tonsillectomy,  removing  the  tonsil  with  the 
capsule  intact.  The  crypts  of  the  tonsil  extend  to  the  capsule,  ami 
it  is  the  crypts  that  usually  form  the  atrium  of  infection.  If  the 
capsule  is  not  removed  the  surgeon  is  not  sure  all  the  diseased 
tissue  is  removed.  If  tonsillotomy  is  practiced,  a  careless  and 
imperfect  operation  is  too  often  passed  as  a  sufficient  operation. 
A  partial  operation  is  frequently  followed  by  recurrent  tonsillitis 
and  by  the  regrowth  of  the  tonsil  tissue.  He  has  never  seen 
recurrence  after  removing  the  tonsils  with  the  capsule  intact. 
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Contrary  to  the  oft  expressed  opinion  as  regards  the  difference 
in  procedure  between  children  and  adults,  Theisen,  of  Albany. 
always  uses  tonsillectomy  in  childhood,  since  incomplete  removal 
is  frequently  followed  by  recurrences  of  lymphatic  tissue.  In 
adults  he  finds  tonsillotomy  often  sufficient. 

If  one  is  to  differentiate  at  all  between  the  two.  the  author  re- 
gards this  opinion  as  more  nearly  correct  than  that  of  tonsillotomy 
in  children  and  tonsillectomy  in  adults. 

HAVE     YOU     FOUND     IT     NECESSARY     TO     REPEAT     OPERATIONS     FOR 
THE    REMOVAL    OF    THE    TONSILS? 

One  hundred  and  six  reported  in  the  affirmative  to  this  ques- 
tion; that  is.  they  had  operated  on  the  same  individual  more 
than  once,  in  some  cases  after  a  previous  operation  by 
some  other  surgeon ;  ten  replied  in  the  negative,  and 
five  said  that  they  had  reoperated  after  others  but  not 
after  themselves.  This  statement  is  easily  explainable,  as  it 
not  infrequently  happens  that  a  second  operation  is  done  by 
another  operator.  Nearly  every  operator  who  now  does  tonsillec- 
tomy reported  that  all  of  those  secondary  operations  had  been 
done  after  tonsillotomy  and  that  no  occasion  had  been  found  to 
reoperate  after  tonsillectomies.  That  the  tonsillar  tissue  seems  in 
a  measure  to  reform  when  the  basal  portion  is  left  is  evidenced 
by  the  testimony  of  several  good  observers,  such  as'Emil  Mayer, 
GTeitsman,  Berens,  Hajek,  Gradle, -Logan  Turner,  and  others. 

Not  to  quote  individuals  further,  the  practical  unanimity  of 
opinion  as  to  the  occasional  need  for  reoperation  would  seem  to 
show  that  tonsillotomy  is  an  incomplete  operation  and  that  it  does 
not  fulfill,  as  so  many  of  its  advocates  aver,  all  the  desired  re- 
sults. Certainly  the  writer  has  had  this  experience,  i.  e.  the  neces- 
sity of  secondary  operations  in  certain  cases  in  which  he  has  per- 
formed tonsillotomy.  On  the  other  hand,  he  has  seen  many  satis- 
factory results  after  tonsillotomy. 

ANESTHESIA. 

There  is  quite  a  difference  in  usage  in  regard  to  the  question 
of  anesthesia.  In  operations  on  children  several  operators  use  no 
anesthetic  whatever,  and  it  is  well  known  that  it  is  not  the  cus- 
tom on  the  continent  of  Europe  to  anesthetize  children  for 
adenoid  and  tonsil  operations.  In  America,  most  parents  prefer 
that  the  child  be  spared  the  shock  and  pain  of  the  operation,  even 
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though  it  be  not  so  very  great  Anesthesia  has  also  the  advan- 
tage that  it  allows  time  enough  to  do  a  better  operation,  especially 
in  the  dissection  of  the  tonsil,  and  with  a  few  exceptions  all  of  the 
surgeons  reporting  to  me  are  in  the  habit  of  using  anesthesia  in 
operations  on  children.  For  local  anesthesia,  cocaine  in  some  form 
or  other  is  mostly  in  vogue,  either  by  injection  or  painted  on  in 
varying  strengths.    The  reports  on  this  question  were  as  follows: 

Sixty-three  use  ether  as  the  anesthetic  for  children:  ten.  gas 
and  ether;  ten.  chloroform;  one  uses  chloroform  up  to  twelve 
years  of  age,  ether  after  this  age;  seven  ethyl-chlorid  ;  live,  som- 
nol'orm;  two.  nitrous-oxide;  three,  ethyl-bromide;  two.  ethyl- 
chlorid    and    chloroform. 

Operation  under  genera]  anesthesia  should  be  done  in  the  hos- 
pital or  at  home,  and   not   in  one's  office. 

POSITION. 

As  regards  children  operated  on  under  general  anesthesia,  the 
dorsal  position  is  preferred  by  twenty-five,  the  prone  on  one  side 
or  the  other  by  forty,  the  semi-recumbent  by  two.  the  Rose  or 
Trendelenberg  by  seven,  and  the  upright  by  twenty-seven.  It  is 
somewhat  remarkable  that  the  upright  position  is  used  almost  ex- 
clusively by  operators  in  the  Xew  England  states  and  by  several 
scattered  over  the  West  and  South  who  were  former  house  pupils 
in  Boston  hospitals. 

Phillips  believes  the  upright  position  to  be  unnecessary 
from  the  standpoint  of  skill,  and  to  be  fraught  with  dan- 
ger of  syncope,  suffocation  and  flooding  of  the  larynx,  and  of 
pneumonia.  Packard  thinks  this  position  adds  greatly  to  the 
danger  of  ether  and  chloroform  and  to  the  risk  of  detached  tissue 
entering  the  larynx  and  causing  dangerous  obstruction. 

On  comparing  the  reports  of  accidents,  hemorrhage,  and  the 
like,  I  do  not  find  that  they  have  been  any  more  common  in  those 
who  operate  in  the  upright  position  than  in  those  who  operate 
in  the  dorsal  or  recumbent.  The  operating  room  nurse  in  our  own 
hospital  has  told  me  that  all  the  unpleasant  experiences  coming 
under  her  observation  in  the  past  four  years  were  in  eases  op- 
erated upon  in  the  prone  position.  Without  exception,  everyone 
who  operates  on  adults  under  local  anesthesia  does  so  in  the  up- 
right position,  and  as  all  those  who  use  no  anesthetic  whatever 
use  the  upright  position,  it  would  seem  from  anatomic  reasons  of 
position  and  comfort  of  vision  that  the  upright  position  was  pre- 
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ferable  to  the  recumbent  or  dorsal,  unless  there  are  manifest  rea- 
sons why  one  is  much  safer  than  the  other.  I  almost  invariably 
operate  in  the  upright  position,  in  adults  as  well  as  children.  I 
usually  give  general  anesthesia,  and  when  completely  anesthetized, 
the  patient  is  put  in  a  chair  facing  the  light,  or  else  I  use  a 
head  mirror  and  artificial  light.  The  patient  is  not  so  profoundly 
anesthetized  as  to  abolish  the  reflexes,  and  I  have  not  had.  so 
far  as  I  know,  any  accident  due  to  position.  It  is  true  that  in  a 
demonstration  at  a  meeting  of  this  society  I  had  an  unfortunate 
experience  in  an  operation  done  in  the  upright  position,  trache- 
otomy having  been  required,  as  is  known  to  some  of  you.  That, 
however,  as  I  said  at  the  time,  was  due  entirely  to  a  fault  in  the 
matter  of  technique  in  the  introduction  of  the  gauze  sponge  too 
heavily  soaked  in  peroxide  of  hydrogen  with  resultant  inhalation 
of  gas  and  was  not  at  all  dependent  on  the  position  which  was 
used.  The  same  thing  was  just  as  likely  to  have  occurred  had  the 
child  been  in  a  recumbent  position.  Recovery  took  place  and  no 
accident  occurred  in  the  other  three  cases  done  at  the  same  time 
and  in  same  position,  nor  have  1  in  the  year  that  has  elapsed 
had  any  trouble  incident  to  the  question  of  position.  I 
therefore  defend  the  upright  position  as  perfectly  proper 
and  to  be  used  by  those  operators  who  prefer  it.  with- 
out in  the  least  condemning  the  prone  or  horizontal  position, 
since  so  far  as  thoroughness  is  concerned  it  is  possible  to  do  the 
operation  as  thoroughly  in  one  position  as  in  the  other.  In  the 
case  of  severe  hemorrhage,  where  there  was  danger  of  swallow- 
ing considerable  blood  and  where  a  large  pad  of  pressure  material 
had  to  be  introduced,  the  Trendelenberg  or  Rose  position  would 
probably  be  more  advantageous  as  interfering  less  with  respiration. 
I  occasionally  operate  on  adults  in  some  one  of  the  recumbent 
positions.  The  advantage  of  the  upright  position  is  that  the  ana- 
tomic relationships  are  normal  and  one  has  a  good  view  of  the 
entire  area.  In  my  operations  the  amount  of  blood  vomited  after- 
wards is  comparatively  slight  and  I  have  found  no  discomfort 
in  any  way  from  it. 

TECHNIQUE. 

The  technique  of  tonsillotomy  seems  to  have  undergone  few 
changes  in  recent  years,  with  the  exception  that  the  punch  is  used 
by  many  in  the  attempt  to  remove  what  may  be  left  after  tonsil- 
lotomy, The  grasping  forceps  are  also  more  used  in  order  to  gel 
more  of  the  tonsil   into  the  ring,  and  pressure  on  the  outside  is 
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used  by  many.  The  technique  as  given  by  the  operator  citing 
the  largesl  number  of  tonsillotomies  is  extremely  simple,  his 
technique  for  children  and  adults  being  given  as  follows:  ''Pa- 
tient  seated    in    a    chair — cocaine — Mathieu's  tonsillotome — cut." 

As  to  the  results  in  tonsillotomy,  it  cannot  be  denied  that  a 
good  tonsillotomy  followed  by  the  punch  removes  the  greater 
portion  of  the  offending  gland.  1  have  taken  occasion  to  examine  a 
good  many  of  my  earlier  cases  <»f  tonsillotomy,  some  of  them  after 
the  lapse  of  many  years,  and  have  found,  in  the  main,  that  the 
results  have  been  satisfactory.  In  several  of  them,  however, 
there  has  been  quite  too  much  of  the  gland  remaining  to  satisfy 
me  that  the  operation  had  done  all  that  it  might  have  done  for 
the  individual  had  the  tonsil  been  completely  enucleated,  ami 
there  have  been  a  few  peritonsillar  abscesses. 

The  replies  to  the  question  as  to  the  teehniqi f  tonsillectomy 

show  that  each  operator  starts  out  to  remove  the  gland,  hut  evi- 
dently with  varying  conceptions  as  to  how  this  is  best  accom- 
plished. There  was  a  difference  of  opinion  as  to  the  capsule, 
some  saying  that  they  Leave  the  capsule,  or  punch  out  every- 
thing to  the  capsule.  Thorough  enucleation  of  the  gland,  how- 
ever, requires  the  removal  of  the  tonsil  with  the  capsule,  and 
this  is  evidenced  by  the  reports  of  the  technique  of  all  those  who 
really  do  a  thorough  enucleation.  To  enucleate  requires  first 
the  separation  of  the  attaehment  of  the  outer  and  inner  surface 
of  the  tonsil  to  the  mucous  membrane  and  edge  of  the  anterior 
pillar,  which  edge  at  this  point  divides  into  two  layers,  one  con- 
tinuous with  the  capsule  and  the  other  continuous  with  the 
mucous  membrane  of  the  tonsil  surface,  the  free  mucous  portion 
of  this,  with  probably  a  few  muscle  fibres,  sometimes  folding  over 
the  front  of  the  tonsil  and  sometimes  above  and  below,  forming 
the  so-called  plicae.  The  tonsil  is  attached  to  the  posterior  pil- 
lar as  well,  and  to  the  superior  border  where  the  two  pillars 
meet.  Once  this  separation  is  made,  the  tonsil  is  then  detached 
with  its  capsule,  from  its  attachment  by  fibrous  fascia  to  the  in- 
ner border  of  the  superior  constrictor  muscle,  some  of  the  fibres 
of  which  seem  to  run  into  the  capsule  at  times,  so  that  occasionally 
this  detachment  is  impossible  without  the  removal  of  an  occasional 
muscular  fibre.  In  other  cases  the  capsule  can  be  separated 
cleanly  from  the  muscle  and  without  removing  a  single  muscular 
fibre.  To  accomplish  this  requires  some  form  of  dissecting  in- 
strument, sharp  or  blunt.  These  are  various,  consisting  of  knives, 
scissors  and  blunt  spuds,  which  are  used  while  traction  is  being 
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made  on  the  tonsil.  Many  operators,  myself  included,  find  that 
this  separation  is  made  very  readily  by  the  finger,  whieh  brings 
into  play  the  sense  of  touch,  and  with  a  sharp  clean  finger  nail 
it  is  in  most  instances  easy  to  make  the  first  line  of  cleavage  with 
the  nail  and  then  to  follow  it  up  until  the  tonsil  is  pretty  thor- 
oughly shelled  out,  when  any  detaching  instrument  can  bo 
thrown  over  the  portion  that  remains,  which  is  the  portion  at  the 
base  of  the  tongue.  This  line  of  cleavage  may  be  thinnest  and 
easiest  found  anteriorly  or  posteriorly.  By  carrying  the  finger 
along  the  line  of  attachment  both  anteriorly  and  posteriorly,  it 
will  usually  be  easily  found,  and  when  found  it  is  possible  to  get 
behind  the  capsule.  At  times  it  is  difficult  to  separate  the  tonsil 
"due  from  the  pillar,  either  front  or  back,  but  it  can  be  done. 
When  this  is  the  case  some  one  of  the  several  forms  of  right 
angled  or  pointed  separators  are  of  advantage.  I  have  used  with 
satisfaction  Preer's  right  angled  knife  and  Yankauer's  tonsil 
separator  but  with  tip  sharpened.  As  soon  as  the  line  of  cleavage 
is  found  the  rest  of  the  dissection  is  made  with  the  finger. 
The  upper  third  of  the  posterior  pillar  and  the  upper  half 
of  the  anterior  pillar  are  the  points  where  separation  is  most 
easily  attained.  One  is  often  surprised  to  find  when  using  this 
method  how  high  up  into  the  palatal  fold  the  tonsil  or  so-called 
velar  lobe  extends.  When  the  operation  is  finished,  one  side  of 
the  palate  may  appear  much  higher  than  the  other.  This  con- 
dition soon  adjusts  itself  and  is  not  evident  a   few  weeks  Later. 

Other  surgeons,  grasping  the  tonsil,  take  knife  or  scissors,  cut 
along  the  cd<i^  of  the  pillar  until  the  white  edge  of  the  capsule  is 
reached,  and  then  follow  the  dissection  with  a  knife,  scissors  or 
blunt  instrument.  Quite  a  variety  of  instrumental  methods  can  be 
used  to  accomplish  exactly  the  same  result:  namely,  the  shelling 
out  of  the  tonsil  from  its  bed  and  the  cutting  off  of  its  attachment 
at  its  lower  border  near  the  base  of  the  tongue.  One  can  do  this 
with  the  finger  entirely  without  the  use  of  any  instruments  other 
than  the  traction  forceps,  as  is  proven  by  Dr.  Charles  W.  Richard- 
son and  others.  I  was  under  the  impression  that  1  was  one  of 
the  first  to  use  the  finger  nail  as  a  dissector  out  of  the  tonsil,  and 
was  certainly  one  of  the  first  in  American  literature  to  describe 
a  finger-nail  dissection.  *However,  I  am  by  no  means  anywhere 
near  being  the  earliest  in  the  description  of  this.  ;is  it  was  very 
thoroughly  described  by  Lambert  Lack  in  The  Journal  of  Laryng- 
ology in  1901. 

One  of  the  advantages  of  using  the  finger-nail  is  thai  in  buried 
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tonsils  where  i1  is  sometimes  bard  to  obtain  good  traction  with 
the  forceps  without  tearing,  and  where  there  may  be  danger  of 
cutting  the  pillar  with  sharp  instruments,  it   is  possible  by  the 

sense  of  touch  alone  to  do  nearly  the  entire  dissection.  It  is  my 
own  habit  not  to  apply  any  form  of  traction  forceps  until  after 
the  dissection  is  partially  made  and  the  tonsil  somewhat  peduncu- 
lated. The  forceps  are  then  less  likely  to  tear  through,  whatever 
their  type.  In  my  first  operations  of  this  kind.  I  seized  the 
tonsil  with  the  grasping  forceps,  having  the  tonsillotome  swinging 
on  the  blades.  Afterwards,  like  several  others.  I  devised  one  of 
the  many  types  of  ringless  tonsil  forceps  with  the  idea  that  after 
once  getting  a  good  hold  it  would  be  possible,  to  throw  the  de- 
taching instrument  over  the  forceps  and  the  tonsil. 

As  to  the  type  of  cutting  instrument,  these  vary  with  individual 
Usage.  Personally.  I  prefer  a  ring  tonsillotome  of  the  old  Mathieu  's 
type  with  the  forks  cut  off.  I  I  think  it  is  known  in  the  instrumenl 
catalogue  as  Casselberry's).  Before  getting  these,  however.  I 
had  removed  all  the  forks  from  my  own  instruments,  and 
they  work  equally  well.  The  snare  answers  very  well,  is  efficient, 
and  is  preferred  by  some:  it  follows  the  surface  of  the  capsule 
more  closely  and  is  less  likely  to  remove  any  muscular  fibres. 
1  do  not  feel  certain  whether  there  is  less  hemorrhage 
after  its  use.  Bosworth  and  many  others  think  there 
is.  A  thorough  operation  can  be  done  with  the  Robertson 
scissors,  and  Robertson,  who  demonstrated  this  method  at 
the  meeting  of  the  A.  M.  A.  at  New  Orleans,  is  entitled  to  \r\-y 
much  of  the  credit  for  the  operation  of  thorough  enucleation. 
and  was  one  of  the  first  to  describe  the  method  called  after  him. 
His  operation  consisted  of  detachment  from  the  pillars  with  a 
double  edged  sickle  knife,  the  grasping  of  the  tonsil  with  thv 
vulsellum.  and  then  going  in  behind  with  specially  constructed 
scissors,  lie  made  the  statement,  which  has  been  borne  out  by 
my  own  experience  in  some  instances  at  least,  that  if  bleeding 
occurred  afterward,  some  portion  of  the  tonsil  had  been  left.  This, 
however,  is  not  always  the  case,  as  the  pillar  may  be  injured.  I 
have  sometimes  found  that  in  the  final  cutting  or  in  the  necessary 
dissection,  a  piece  of  tonsil  may  be  left  above  or  even  below,  and 
after  detachment  of  the  tonsil  I  invariably  feel  with  the  finger 
between  the  pillars  and  above  where  they  meet,  to  see  if  any  por- 
tion of  the  tonsil  can  possibly  be  left:  if  so.  it  is  again  grasped 
with  the  forceps.  Care  should  be  taken  not  to  have  too  much 
traction   when  the  final   detachment   is  made,   on   account   of  the 
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danger  of  making  too  deep  a  wound  at  the  base  of  the  tonsil  and 

also  on  account  of  the  danger  of  possible  hemorrhage. 

Yankauer.  Goodale,  Worthington,  West.  Freer,  and  others,  all 
do  a  thorough  enucleation  by  various  met  bods,  not  differing  very 
essentially  from  one  another  in  principle,  all  having  for  their  ob- 
ject the  removal  of  the  tonsil  with  its  capsule  and  with  the  mini- 
mum amount  of  traumatism  and  danger. 

It  cannot  be  denied  that  the  throat  is  sorer  after  tonsillectomy 
than  after  the  old  tonsillotomy,  but  the  result  justifies  the  dis- 
comfort. In  tbe  adult  a  week  elapses  before  the  soreness  disap- 
pears. 

It  would  seem  from  tbe  reports  given  that  adult  tonsils  are 
removed  less  thoroughly,  many  contenting  themselves  with 
punching  out  tbe  adult  tonsil  or  with  less  thorough  dissection. 
If,  however,  tbe  adult  tonsil  is  to  be  removed  for  rheumatism, 
it  would  seem  necessary  to  do  it  as  thoroughly  as  possible,  which 
would  require  complete  dissection  and  either  genera]  anesthesia 
or  very  thorough  local  anesthesia.  The  whole  trend  of  thought 
on  tbe  subject  of  technique  seems  to  be  in  favor  of  complete  en- 
ucleation with  the  capsule,  and  tbe  accidents  so  far  seem  to  be 
few. 

HEMORRHAGE. 

In  reply  to  tbe  question.  "How  often  and  in  what  class  of  cases 
have  yon  had  hemorrhage.'"  I  received  a  variety  of  interesting 
answers,  showing  great  difference  in  individual  experience. 
Adding  them  up  and  getting  the  totals,  there  were  one  hun- 
dred and  seventy-nine  cases  of  primary  hemorrhage  and 
fifty-four  of  secondary  hemorrhage.  Individually  they 
vary  from  none  at  all,  reported  by  several,  to  as 
high  as  ten  per  cent  bleeding  sharply  at  the  time.  It 
would  seem  as  though  there  must  be  a  great  variation  in 
what  is  understood  as  primary  hemorrhage.  As  to  the  sec- 
ondary, there  can  be  but  little  difference  of  opinion.  These  have 
occurred  all  the  way  from  one  to  seven  days  after  the  opera- 
tion, several  of  them  to  the  point  of  alarm  and  not  all  of  them 
in  bleeders  by  any  means.  Two  of  my  own  cases  bad  secondary 
hemorrhages  days  afterwards,  one  somewhat  alarming  (six  days 
after),  and  another  one  five  days  after.  As  to  primary  hemorrhage, 
we  are  wonl  to  think  if  they  are  at  all  serious  that  we  have  to 
do  with  a  bleeder,  and  of  course  this  is  sometimes  the  case.  The 
fact    remains,   however,  that   a   tonsil   operation   is  sometimes  fol- 
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lowed  by  bleeding,  and  thai  possibility  should  always  be  con- 
sidered. I  have  for  this  reason  erased  to  do  the  tonsil  operation 
in  my  office  and  have  the  patienl  go  home,  nor  do  1  consider  it 
wise  to  operate  when  the  lotisil  is  inflamed,  and  would  prefer 
not  to  operate  od  females  during  the  menses.  On  one  occasion 
1  did  an  ot'tiee  operation  for  tonsillotomy  on  an  adult  under  local 
anesthesia  with  cocaine  and  adrenalin.  There  was  no  bleeding 
at  the  time  of  operation,  hut  four  hours  afterwards  there  was 
a  most  alarming  hemorrhage  which  was  controlled  with  diffi- 
culty. Since  that  time  I  have  abandoned  the  use  of  any  adrenalin 
preparation  in  the  removal  of  tonsils  by  local  anesthesia,  pre- 
ferring to  have  my  bleeding  at  the  time  of  operation  rather  than 
several  hours  later.  1  have  several  times  seen  troublesome 
bleeding  after  tonsil  operations  both  with  local  and  general 
anesthesia. 

Comparing  tonsillol y  with  tonsillectomy,  1  have  found,  con- 
trary to  some  observers,  that  there  is  less  bleeding  after  tonsil- 
lectomy than  after  tonsillotomy.  Nevertheless,  I  have  seen  one 
case  in  a  child  with  most  severe  bleeding  a  few  hours  after 
tonsillectomy,  and  have  twice  lied  bleeding  vessels  in  adults.  As 
my  experience  covers  only  a  small  number  of  cases  compared 
with  that  of  many  operators — perhaps  a  thousand  in  all—and  as 
some  of  my  reports  come  from  men  of  far  larger  experience,  1 
am  somewhat  surprised  at  their  freedom  from  unpleas- 
ant hemorrhage.  For  instance.  Griffin  reports  that  he 
has  done  over  thirty  thousand  cases  of  tonsillotomy  and 
has  had  only  one  hemorrhage,  and  that  one  a  bleeder. 
These  were  all  done  with  the  Mathieu  tonsillotomy.  The 
points  from  which  the  bleeding  comes  seem  to  he  the  base  of 
the  tonsil  and  the  region  id'  the  pillars,  seldom  being  due  to  the 
injury  of  a  really  large  artery.  I  regret  that  I  cannot  go  over  the 
details  of  these  reports,  as  it  would  consume  too  much  space,  hut 
some  of  them  I  may  refer  to:  Holmes,  Packard,  Miller.  Stout, 
Bryant,  Barnhill,  Kenefick,  Beck,  Cohen,  Getehell,  Chiari,  Thrash- 
er, Luc,  Sir  Felix  Semon.  Ilajek  and  many  others,  all  reported 
cases  of  serious  hemorrhage. 

Ballenger  says  that  he  does  not  find  that  hemorrhage  depends 
to  any  extent  upon  the  class  of  eases,  hut  upon  whether  the 
muscles  forming  the  sinus  tonsillaris  are  injured.  In  all  classes 
of  cases  hemorrhage  may  follow  the  decapitation  of  the  tonsil. 
perhaps  more  often  in  the  fibrous  or  sclerotic  tonsils.  Otherwise 
the  hemorrhage  largely  depends  upon  the   injury  of  the  muscles 
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of  the  anterior  and  posterior  pillars  and  the  superior  constrictor 
of  the  pharynx.  As  the  arteries  are  either  buried  in  or  are  exter- 
nal to  these  muscles,  they  will  not  be  injured  if  the  muscles  are 
not  injured.  The  tonsillar  artery,  while  external  to  the  superior 
constrictor  muscle  of  the  pharynx,  is  one  large  stem.  In  passing 
through,  it  subdivides  into  three  or  four  branches.  If,  therefore, 
this  muscle  is  injured,  the  main  stream  may  be  divided  and 
the  hemorrhage  be  great,  whereas  if  the  tonsil  is  removed  with- 
out injury  to  this  muscle,  only  the  branches  are  divided  and  the 
hemorrhage  is  correspondingly  less. 

Welty  thinks  all  hemorrhage  after  tonsil  operations  is  depend- 
ent upon  the  amount  of  tonsillar  tissue  remaining. 

Pynchon  gives  his  clients  a  most  elaborate  paper  with  minute 
directions  as  to  what  do  do  in  case  of  hemorrhage,  so  that  he  must 
consider  that  this  occurs  sufficiently  often  to  render  this  neces- 
sary. There  are  four  pages  of  closely  printed  directions  and  two 
pictures  in  this  circular.  lie  gives  chloride  of  calcium  by  the 
mouth  or  rectum  in  10  grain  doses  in  two  ounces  of  water 
repeated  hourly  for  three  doses.  After  three  days  it  is  discon- 
tinued for  a  few  hours  before  being  again  used.  40  to  60  grains 
in  24  hours  is  the  maximum  dose.  He  also  mentions  lactate  of 
calcium  in  single  doses  of  30  grains. 

I  have  also  collated  many  cases  of  hemorrhage  from  the  recent 
literature,  but  I  refer  now  only  to  Ileuking,  who  reports 
six  eases  of  severe  hemorrhage  occurring  in  his  practice, 
in  all  of  which  the  operation  was  done  with  the  tonsillo- 
tome,  and  the  injury  was  at  the  junction  of  the  an- 
terior and  posterior  pillars  or  else  at  the  beginning  of  the 
posterior  pillar.  In  none  was  the  hemorrhage  from  the  stump  of 
the  injured  tonsil.  They  were  all  stopped  by  digital  compression 
with  gauze  sponge,  and  might  have  been  stopped  with  compression 
forceps.  They  were  all  done  without  traction.  The  ages  varied 
from  fifteen  to  sixty  years.  Death  nearly  occurred  in  several 
of  the  cases.  The  free  border  of  the  posterior  pillar  was  caught 
in  the  ring  of  the  tonsillotome,  thus  leaving  an  open  vessel  with- 
out good  opportunity  for  retraction,  and  not  particularly  visible. 
Owing  to  the  action  of  the  muscle,  coagulation  was  hindered  by 
coughing,  vomiting  and  gagging. 

Without  carrying  these  statistics  further,  we  can  see  that  With 
rare  exceptions  every  operator  doing  any  amount  of  work  lias  had 
hemorrhage  at  one  time  or  another.  It  seems  to  the  writer  that 
this  is  less  likely  to  occur  after  the  operation  of  tonsillectomy. 
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hut  he  docs  not  deny  thai  il  may  and  docs  occur  after  this  opera- 
tion. It  seems  most  likely  to  come  from  the  vessels  around  the 
base  of  the  tonsils  or  from  injury  to  the  pillars,  since  the  ves- 
sels of  the  muscular  1  issue  of  the  superior  constrictor,  when  no 
portion  of  the  tonsil  is  left,  usually  retract  to  such  an  extent  as  to 

completely  close  the  mouths  of  the  vessels.       As  to  the  hest    method 

of  handling  hemorrhage,  simple  pressure  with  the  tonsil  hemostat, 
the  tying  of  the  vessel  wild  a  ligature,  soaking  the  cotton  or  gauze 
pledget  which  is  used  for  pressure  in  weak  solution  of  nitrate  of 
silver,  wringing  ou1  the  excess,  and  the  use  of  peroxide  of  hydro- 
gen, all  have  their  place.  In  using  peroxide  of  hydrogen,  one  must 
he  careful  that  there  is  no  free  fluid  or  no  excess  on  the  sponge, 
sin<  e  if  there  is,  too  ureal  formation  of  gas  may  occur  ami  some  of 
the  gas  he  inhaled  into  the  trachea,  with  resultant  difficulty  in 
breathing.  Suturing  the  pillars  over  a  pad  of  gauze  and  the  use  of 
lactate  of  calcium  may  he  required.  Dr.  Chevalier  Jackson,  of 
Pittsburg,  has  reported  six  cases  of  ligature  of  the  external  car- 
otid for  hemorrhage.  This  would  seem  to  he  required  hut  sel- 
dom, since  in  most  instances  it  is  possible  to  handle  cases  even 
of  severe  hemorrhage  without  proceeding  to  so  formidable  an 
operation. 

From  the  reported  cases  there  is  no  particular  proof  that  dan- 
gerous bleeding  occurs  more  often   in   adults  than   in   children. 

There  seems  to  he  a  siifticient  testimony  in  favor  of  the  use  of 
calcium  chloride  and  calcium  lactate  as  a  preventative  of  hem- 
orrhage to  warrant  their  further  use.  Pierce  Liivcs  the  chloride  a 
week   before  operation,  most  operators  for  three  days. 

EFFECTS  ON  THE   VOICE. 

I  have  investigated  somewhat  the  statement  that  tin1  tonsil 
operation  injures  the  voice,  and  find  that  by  far  the  great  ma- 
jority of  operators  have  seen  only  improvement  and  not  injury 
to  the  voice.  Those  physicians,  however,  Having  most  to  do  with 
professional  sinners  have  given  somewhat  guarded  replies  and 
admit  that  for  the  time  at  least  there  is  an  alteration  in  the 
voice,  followed  later,  as  a  rule,  by  improvement.  Shurley,  Grlea- 
sim.  and  Lambert  Lack  have  reported  injury  to  the  singing 
voice.  Others  have  found  impairment  for  a  few  weeks,  hut  the 
ultimate  effect  was  good. 

I  believe  that  the  range  and  power  of  the  voice  should  he 
increased  after  complete  tonsillectomy,  provided  the  pillars  are 
uninjured,  as  in  many  cases,  the  tonsil,  by  its  firm  atta  jhment  to 
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the  pillars,  especially   if  it   is  enlarged,  hinders  the   mobility  of 

the  muscles.  I  have  always  believed  that  the  reported  eases  of 
injury  to  the  voice  were  due  to  the  fact  that  the  tonsil  stumps 
were  still  present,  hindering  the  mobility  of  the  muscular  action. 
or  else  that  the  pillars  themselves  were  injured  by  the  operation. 

OTHER    ACCIDENTS     EXCLUSIVE     OF     HEMORRHAGE. 

Of  accidents  other  than  hemorrhage,  injuries  to  the  uvula,  the 
pillars  and  the  palate,  mild  cellulitis,  severe  surgical  shock,  sim- 
ple infection,  deep  cervical  cellulitis,  respiratory  arrest  requiring 
tracheotomy,  torticollis,  alteration  of  speech  from  injury  to  the 
pillars. — are  all  reported. 

Of  deaths:  a  case  of  general  staphylococcus  infection,  one  from 
pneumonia,  one  from  chloroform  anesthesia,  one  from  adrenalin 
poisoning,  one  from  spasm  of  the  glottis,  one  from  sepsis  or  malig- 
nant scarlet  fever,  and  one  from  throat  abscess,  are  given. 

CONCLUSIONS. 

Further  study  of  the  physiology  of  the  tonsil  seems  desirable, 
as  it  is  still  somewhat  of  a  question  as  to  how  much  importance 
the  tonsil  may  be  a1  certain  periods  of  life,  and  if  of  value  in  the 
economy,  it  ought  not  to  be  removed  to  as  great  an  extent  as  at 

present. 

Under  diseased  conditions  the  tonsil  is  one  of  the  avenues  of 
entrance  for  the  tubercle  bacillus  and  for  the  specific  organism  of 
rheumatism,  whatever  that  may  be.  There  is  a  sufficient  amount  of 
undoubted  clinical  evidence  to  show  that  it  is  also  the  avenue 
from  which  the  infection  enters  for  many  other  constitutional 
diseases. 

The  small  submerged  tonsil  is  quite  as  apt  to  be  deleterious  to 
the  economy  as  the  large  one. 

Local  measures  in  the  treatment  of  tonsillar  troubles  have  their 
place. 

The  indications  for  removal  are  any  condition  in  which  it .  is 
evident  that  the  tonsil  is  exerting  an  injurious  influence  upon  the 
entire  organism  which  cannot  be  averted  by  local  treatment. 

Ether  is  the  safest  general  anesthetic. 

According  to  the  testimony  of  most  observers,  some  form  of 
horizontal  position  is  the  safest  for  general  anesthesia,  though  the 
writer  believes  thai  the  uprighl  position,  properly  safeguarded, 
is  equally  safe. 

Tonsillectomy   should   always   be  done   in   preference   to  tonsil- 
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lotomy.     Any  method   thai    removes  the  tonsil   in  toto,  with   its 
capsule,   with   the   least   traumatism,   is  satisfactory. 

The  voice  is  improved  rather  than  injured,  provided  the  pillars 
arc  uninjured  in  the  operal  ion. 


DISCUSSION. 

Dr.  Chevalier  Jackson,  of  Pittsburg,  Pa.,  said  Dr.  Richards' 
beautiful  finger  dissection,  demonstrated  to  him  in  Fall  River,  had 
impressed  him  so  favorably  that  he  tried  it  upon  his  return  home. 
Since  that  time  he  had  never  done  tonsillectomy  any  other  way; 
before  thai  time  he  had  never  gotten  the  tonsil  all  ou1  so  quickly 
and  thoroughly.  This  was  the  ideal  way.  Tonsillectomy  ideally 
done  was  one  of  the  most  difficult  operations  in  surgery.  The 
essential  for  easy  dissection  was  to  make  an  incision  to  enable  the 
finger  to  get  a  start  external  to  the  capsule.  The  tonsil  could  be 
separated  from  its  capsule  only  with  greal  difficulty,  but  the  cap- 
sule could  be  easily  shelled  out  of  its  bed  by  the  finger,  once  the 
start  was  made.  This  start  might  be  made  with  knife  or  scissors. 
He  had  analyzed  no  statistics  on  the  matter  of  hemorrhage,  but 
his  impression  was  that  the  loss  of  blood  on  the  table  was  great- 
er in  tonsillectomy,  especially  if  there  was  injury  to  the  plexus 
of  veins  in  the  bed  of  the  tonsil  external  to  the  capsule.  The  idea 
that  the  hemorrhage  was  greater  in  tonsillotomy,  because  of  non- 
retraction  of  the  vessels,  was  one  of  the  many  fallacious  heir- 
looms <d'  medical  literature,  handed  down  from  one  writer  to  an- 
other, lie  had  himself  helped  to  hand  it  down.  Since  de- 
veloping the  technic  of  torsion,  bleeding  did  not  occur  as  often  as 
formerly. 

Dr.  (J.  Hudson  Makuen.  of  Philadelphia,  believed  there  exists 
a  very  decided  relation  between  diseased  faucia]  tonsils  and  cer- 
vical adenitis.  A  normal  tonsil  should  not  be  removed.  He  Avas 
fully  aware  that  a  hypertrophied  tonsil  is  not  necessarily  dis- 
eased, although  the  majority  of  them  are.  When  a  tonsil  is  dis- 
eased, it  is  diseased  not  in  part  but  in  its  entirety,  and  therefore 
should  be  completely  removed.  The  question  of  injury  to  the 
voice  supposedly  resulting  from  the  removal  of  the  tonsils  usually 
emanated  from  teachers  who  are  opposed  to  surgery.  It  was 
absurd  to  think  of  tonsillectomy,  in  suitable  cases  and  properly 
performed,  as  doing  injury  to  the  voice. 
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Dr.  Charles  W.  Richardson,  of  Washington,  I).  ('..  said  that 
the  influence  of  tonsillar  inflammation  upon  the  other  organs  and 
upon  the  adjacent  glands  was  undoubtedly  very  pronounced.  In- 
flammation in  the  deep  cervical  glands  following  tonsil  operations 
was  not  infrequent.  On  the  other  hand,  he  had  seen  glandular 
hypertrophy  of  a  chronic  character  disappear  after  removal  of 
the  tonsils.  Rheumatic  affections  of  various  types  were  often  of 
tonsillar  origin.  lie  cited  two  cases  which  had  come  under  his 
observation,  both  previous  to  and  after  extirpation  of  the  tonsils, 
in  which  there  had  been  rheumatic  manifestations.  In  one  case 
the  tonsils  were  removed  five  years  ago  and  in  the  other  four, 
and  in  neither  had  there  been  any  signs  of  rheumatism  since  a 
month  after  extirpation  of  the  glands.  He  had  seen  marked 
tuberculous  infection  of  the  tonsil  where  all  efforts  to  find  evi- 
dence of  pulmonary  invasion  failed,  both  by  physical  signs  and 
sputum  examinations.  After  the  ulcer  in  the  tonsil  healed  he 
almost  doubted  its  tuberculous  nature.  About  six  months  after 
the  ulcer  healed  the  patient  returned,  with  no  pain  whatever  in 
the  larynx,  yet  with  the  upper  half  of  the  epiglottis  gone.  He 
subsequently  died  of  pulmonary  tuberculosis.  With  reference  to 
radical  tonsil  operations,  he  believed  that  diseased  tonsils  should 
be  extirpated,  but  he  denied  the  necessity  for  the  removal  of 
tonsils  which  were  not  enlarged  and  had  never  given  rise  to  any 
disturbance  in  the  throat,  or  elsewhere.  Such  tonsils  were  re- 
moved too  often.  As  to  the  method  of  enucleation,  it  should 
he  thorough,  by  whatever  method  one  chose  1o  employ.  Since 
coming  under  the  influence  id'  Dr.  Richards  h"  had  been  convinced 
that  the  finger  dissection  was  the  proper  method  when  it  was  de- 
sired to  remove  the  tonsil  with  its  capsule. 

Dr.  William  L.  Ballenger,  of  Chicago,  had  never  known  before 
thai  the  finger  dissection,  which  was  a  very  old  method,  was  of 
such  universal  application.  For  nine  years  he  had  been  publicly 
proclaiming  that  the  tonsil  should  be  removed  intact.  He  recog- 
nized the  fad  that  if  all  the  tissue  except  the  capsule  is  removed 
it  is  a  good  operation,  but  he  would  be  inclined  to  mistrust  the 
statement  that  the  entire  tonsil  is  removed  unless  its  capsule  is 
shown  with  it.  That  was  why  he  had  insisted  upon  the  removal 
of  the  tonsil  with  its  capsule  intact-  -not  upon  any  particular 
method  of  removal.  He  agreed  with  Dr.  Myles'  views  as  to  ad- 
hesions of  the  tonsil  to  the  pillars.  He  had  removed  thousands 
of  tonsils,  and  in  his  experience  it  was  rare  that  pathological  ad- 
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hesions  were  found.  One  writer  had  for  years  referred  to  the 
plica  tonsillaris  as  an  adhesion,  when  ii  was.  of  course,  nothing 
of  the  sort.  As  a  matter  of  fact,  pathological  adhesions  were 
very  rare. 

Dr.  B.  K\  Shurly,  of  Detroit,  Mich.,  held  that  in  cases  of  rheu- 
matic or  septic  invasions  of  tonsillar  origin,  in  quinsy,  and  where 
there  are  pockets  found  in  the  tonsil,  complete  tonsilletcomy  is 
the  procedure  to  be  followed.  Where  pari  of  the  tonsil  was  left, 
it  was  a  serious  question  as  to  how  much  damage  the  stump  was 
capable  of  doing. 

Dr.  Lee  M.  llnnl.  of  New  York  city,  said  a  large  discreel 
tonsil  wonld  do  little  harm,  causing  no  enlargemenl  of  the  glands 
of  1  he  neck  or  other  trouble,  lie  judged  a  tonsil  more,  with 
reference  to  the  operative  procedure,  by  the  condition  of  the 
deep  chain  of  cervical  glands  than  upon  any  oilier  condition. 
advocating  tonsillectomy  in  the  event  of  their  enlargement.  He 
had  had  less  hemorrhage  from  tonsillectomy  than  from  tonsil- 
lotomy.    The  soreness  of  the  throat  depended  upon  how  much  the 

tissues    were    injured.       lie    had    studied    a     series    of    twelve    cases 

with  Dr.  Wright,  in  all  of  which  the  glands  were  enlarged,  in 
most  of  which  were  stum'ps  left  after  tonsillotomy,  and  in  which 
there  was  tuberculosis  of  the  tonsil,  demonstrated  by  the  micro- 
scope in  nine  cases.  Tubercular  granulum,  giant  cells,  and  other 
characteristic  structures  were  found,  suggestive  of  tubercle. 
Tubercle  bacilli  were  found  in  two  cases.  One  patient  with  tuber- 
culosis had  been  operated  upon  eleven  times  for  tuberculosis  of 
the  glands  of  the  ueck.  lie  did  not  believe  the  voice  is  affected 
by  tonsillectomy  unless  there  is  injury  to  the  pillars.  He  had 
removed  the  tonsils  from  a  baritone  singer  who  sang  in  opera 
two  weeks  after  the  operation,  with  no  change  in  his  voice,  and 
with  no  subsequent  trouble. 

Dr.  Myles  congratulated  Dr.  Richards  upon  the  presentation 
of  a  most  admirable  report  on  the  modern  views  of  the  surgery 
of  the  tonsil.  Undoubtedly  the  cervical  glands-were  the  avenues 
of  infection  in  many  instances.  In  ninety  per  cent  of  the  cast's  of 
tonsillitis  in  children,  cervical  adenitis  was  present.  As  to  the 
operation  method,  this  must  depend  upon  the  case:  A  long 
pedunculated  tonsil  was  easily  enucleated  with  a  tonsillotome,  but 
when  developed  within  the  faucial  and  palate  walls,  removal  was 
more  difficult. 
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Dr.  H.  W.  Loel),  of  St.  Louis,  Mo.,  reported  having  had  three 
eases  and  having  observed  four  more  of  acute  hemorrhagic 
nephritis  with  convulsions  in  which  there  was  undoubtedly  a 
relationship  of  cause  and  effect  between  the  tonsillitis  and  the 
nephritis.     He  had  never  before  observed  such  cases. 

Dr.  Sidney  Yankauer,  of  New  York  city,  called  attention  to  the 
fact  that  the  plica  tonsillaris  or  triangularis  is  generally  described 
as  a  backward  fold  of  the  anterior  pillar,  whereas  it  would  be 
more  easily  understood  if  regarded  as  a  lateral  fold  of  mucous 
membrane.  If  the  true  relationship  between  this  fold  and  the  ton- 
sil were  borne  in  mind  freeing  the  tonsil  would  be  comparatively 
easy,  after  the  plica  is  cut. 


PAPER: 

MASTOID  OPERATIONS,   SIMPLE   AND   RADICAL,    UNDER 
LOCAL  ANESTHESIA. 

By    10.    W.    DAY,    M.    D.,    Pittsburg,    Pa. 

It  was  formerly  my  custom  in  patients  in  whom  an  acute  or 
chronic  disease  coutraindicated  general  anesthesia,  to  instruct  the 
anesthet  isl  to  give  as  little  of  the  anesthetic  as  necessary  to  control 
the  patient.  I  noticed  that  these  partially  anesthetized  patients 
undergoing  the  mastoid  operation  gave  no  evidence  of  pain  while 
the  hone  work  was  in  progress,  Imt  would  immediately  struggle, 
moan  or  cry  out  when  the  soft  parts  were  being  cut  or  operated 
upon. 

The  problem  of  local  anesthesia  in  the  mastoid  operation,  there- 
fore, narrowed  itself  down  to  anesthesia  of  the  soft  parts,  includ- 
ing the   periosteum. 

Upon  looking  up  the  literature  on  the  subject  I  found  that  Neu- 
mann had  demonstrated  that  injections  of  violet-colored  solutions 
under  the  periosteum  over  the  frontal  sinus  of  rabbits  was  fol- 
lowed by  penetration  of  the  solution  through  the  hone  to  the  lining 
mucous  membrane,  and  that  he  had  applied  the  results  of  this  ex- 
periment to  the  mastoid  operation.  Now.  while  I  do  not  regard 
the  penetration  of  the  hone  by  an  anesthetic  solution  as  by  any 
means  necessary  because  of  the  slight  amount  of  sensitiveness  of 
the  bone,  the  method  as  a  whole  is  exceedingly  satisfactory. 

It  is  probable  that  there  is  little  penetration  in  the  ivory-like, 
sclerosed  bone  of  long  standing  chronic  suppuration:  but  in 
these  eases  the  bone  is  not  sensitive.  On  the  other  hand  in  the 
cases  where  normal  cells  have  to  be  penetrated,  the  held  is  well 
anesthetized  by  the  penetration  of  the  sub-periosteal  injection; 
so  that  we  get  in  both  classes  of  cases,  a  degree  of  anesthesia  that 
in  the  vast  majority  of  eases  is  so  satisfactory  to  the  patients 
that,  when  they  have  been  operated  upon  by  both  methods  they 
prefer  the   local. 

In  eases  of  subperiosteal  abscess,  only  the  skin  and  soft  parts 
can  be  anesthetized  and  the  abscess  may  be  opened  just  as  any 
other  abscess. 
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Bone  anesthesia   cannot  be  obtained  because  no  subperiosteal 

pressure  can  be  obtained  to  force  the  solution  into  the  bone 
channels.  Yet  in  these  cases  the  pain  is  not  great,  and  is  easily 
borne   by  adults,  and  even   by  older  children. 

'I  In'  risks  of  general  anesthesia,  in  the  presence  of  diabetes,  Lung 
and  kidney  diseases,  are  well  known  to  you  all. 

After  using  local  anesthesia  in  a  number  of  this  class  of  cases. 
I  found  it  to  possess  so  many  advantages  that  I  have  been  led  to 
apply  it  to  many  cases  in  which  there  is  no  eontra-indication  to 
general  anesthesia. 

There  is  a  great  saving  of  time,  fully  ten  minutes  in  acute  cases 
and  twenty  minutes  in  radical  operations,  in  the  actual  perform- 
ance of  the  operation,  not  including  the  time  saved  in  the  anes- 
thesia itself.  In  the  latter  there  would  be  probably  as  much 
more  saved.  The  economy  of  time  in  the  execution  of  the  opera- 
tion itself  is  due  to  freedom  from  hemorrhage  and  the  fact 
that  the  facial  ridge  in  a  radical  can  be  much  more  rapidly 
worked  down  upon.  Warning  is  given  in  twitching  of  the  face 
much  earlier  in  local  than  in  general  anesthesia. 

We  all  know  that  there  is  a  certain,  though  slight,  risk  in 
general  anesthesia.  In  a  patient  of  fairly  robust  constitution, 
with  sound  heart,  lungs  and  kidneys,  this  risk  is  very  slight.  In 
tin-  majority  of  such  patients,  however,  the  operation  could  be 
done  almost  painlessly  and  with  great  saving  of  time.  .Much  time 
is  wasted  in  sponging  away  the  blood  during  a  mastoid  opera- 
tion, that  could  be  saved  by  the  lessened  hemorrhage  produced  by 
cocaine  and  adrenalin  employed   in  local  anesthesia. 

Another  great  advantage  of  the  local  method  is  the  lessened 
discomfort,  and  especially  the  freedom  from  nausea,  after  opera- 
tion. This  is  most  appreciated,  and  best  understood  by  the  pa- 
tient who  has  previously  taken  a  general  anesthetic.  In  many  of 
the  uncomplicated  cases  I  permitted  the  patient  to  walk  from  the 
operating  room. 

The  matter  of  temperament  does  not  enter  into  the  subject  in 
the  way  one  might  suppose.  The  Large  full-blooded  type  of  man 
who  looks  able  to  stand  anything,  will  complain  more  than  the 
frail  nervous  woman  who  perhaps  has  taken  much  persuasion  to 
gel  her  up  to  the  point  of  permitting  a  trial  of  the  local  method. 
A  number  of  patients  have  made  me  promise  that  I  would  use 
a  genera]  anesthetic  if  they  found  the  pain  too  severe,  but  as  yet  I 
have  never  had  to  resort  to  ;i  general  anesthetic  to  complete  the 
operation. 
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I  always  have  black  coffee  given  the  patient  just  as  he  goes 
upon  t  he  table. 

In  technique  I  have  followed  with  slight  modifications,  thai  of 
Neumann.  The  solution  I  have  used  is  a  one  per  cent  cocaine 
solution  with  the  addition  of  about  a  dram  of  adrenalin  solution 
to  the  ounce.  The  quantity  used  being  1  to  2  ounces.  For  the 
skin  surface  an  ordinary  hypodermic  syringe  is  best,  while  for  the 
subperiosteal  work  a  heavier  one.  such  as  an  antitoxin  syringe  is 
used. 

It  is  essential  that  all  preparation  of  the  field  of  operation  be 
made  beforehand,  as  scrubbing  or  pressure  aflcr  injection  is  ob- 
ject ionable. 


Superficial  injections 
Fig.  I  e/ong  fine  of  incision 

The  points  of  superficial  injection,  along  the  line  of  incision, 
are  shown  in  Fig'.  I.  After  this  the  antitoxin  syringe  is  used  to 
inject  under  the  periosteum,  '%  inch  behind  the  auricle  and  then 
into  the  tendon  of  the  sterno  mastoid  muscle,  as  shown  at  Pig. 
'2.  Then  an  injection  is  made  under  the  periosteum  of  the  canal. 
though  it  is  sometimes  impossible  to  get  anesthesia  because  the 
thud  escapes  from  under  the  periosteum  at  the  inner  end  of  the 
canal.  This  is  especially  likely  to  happen  if  the  periosteum  has 
been  raised  by  the  burrowing  of  pus  or  cholesteatoma. 

In  about  five  minutes  after  the  injection  the  parts  should  be 
sufficiently  anesthetized  to  begin.  Usually  by  the  time  the  deep 
injections  are  completed   the  skiii   is  ready. 
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For  the  radical  operation  the  method  is  the  same;  but  in  addi- 
tion cocaine  crystals  are  applied  to  the  Eustachian  orifice  with  a 
cotton  swab. 

The  soft  parts  should  be  touched  as  little  as  possible  and  it  is 
especially  necessary  to  avoid  pinching  the  soft  parts  between  the 
hone  and  the  instrument  or  hand,  or  between  the  blades  of  for- 
ceps. Normal  salt  solution  should  be  used  for  irrigation  through 
the  antrum. 

The  following  cases  will  give  a  good  idea  of  the  usefulness  of 
the  method.  It  will  be  noted  that  it  was  used  in  two  cases  of  pul- 
monary tuberculosis,  one  of  cardiac  disease  and  three  of  pneu- 
monia. 

In  such   cases  as  these,  operation  under   general   anesthesia    is 


Fie  2 


Deep  injections  under 
periosteum 


almost  out  of  the  question  and  the  tendency  of  the  profession 
has  been  to  delay  or  even  actually  advise  against  any  operation. 
All  such  cases  may  be  operated  upon  safely  by  local  anesthesia. 

The  question  as  to  the  influence  of  the  local  method  of  anes- 
thesia upon  healing  is  certainly  demonstrated  by  the  results  in 
these  cases,  hi  only  one  was  there  the  slightest  difference  noted 
in  the  healing  as  compared  to  eases  operated  upon  under  general 
anesthesia.  In  all  the  radical  operations  there  was  primary 
union.  In  one  case  (case  6)  there  was  slight  necrosis  of  the  soft 
tissues,  lint  whether  due  to  the  infiltration  or  not  was  of  no 
consequence.  The  healing  was  not  long  delayed  and  the  final 
result  was  perfect.  In  two  cases  there  was  edema  of  the  face  and 
in  another  there  was  a  mild  cellulitis  of  the  neck,  but  as  these 
often  occur,  they  could  not  be  attributed  to  the  local  anesthesia. 
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It  will  be  noted  that  with  one  exception  the  anesthesia  was  suffi- 
cient to  perform  the  operation  with  hut  slighl  pain,  and  in  some 
instances  there  was  absolutely  do  pain.  In  case  1!)  the  patient 
complained  frequently  of  pain;  but  he  afterwards  said  that  if  it 
had  to  be  done  again  he  would  prefer  the  local  anesthesia. 

In  all.  44  mastoidectomies  were  performed  under  L.  A.  in  39 
individuals.  35  for  simple  mastoiditis,  two  being  double.  Nine 
radical  operations,  including  3  double  radicals.  The  sinus  was 
explored  twice  and  the  cerebellum  once.  These  include  all  ages 
from  5  years  up.  All  conditions  of  life  and  many  different 
nationalities. 

Case  1.  Charles  ]>.,  aged  -7  years,  admission  April  7th,  1!><>7. 
Two  days  before  admission  ear  began  to  pain,  continued  with 
increasing  severity.     Myringotomy  day  of  admission.     Discharge 


Pock  over  'A  turn  to  lift  paint 
F/6.3  °"t  of  bone. 


free.  Some  tenderness  over  mastoid,  lee  bag;  douche  every 
third  hour.  April  13th,  considerable  pain,  three  leeches  over 
mastoid.  April  15th,  mastoidectomy,  local  anesthesia  and  tissue 
infiltration.  Time  40  minutes  in  operating  room.  Large  mastoid. 
Considerable  pus.  especially  in  tip.  Walked  from  operating  room. 
Complained  of  pain  when  cutting  attachment  of  sterno-mastoid 
muscle. 

Case  2.  Prof.  E.  E.  Thirty  years  of  age.  Married.  Nervous 
temperament.  Mastoiditis  following  grippe.  Admitted  January 
1st.  1! ><)7.  On  admission  there  was  slight  discharge  from  left  ear. 
Tenderness  over  tip  of  mastoid  and  antrum.  Patient  seems  weak, 
has  slight  cough.  Hales  both  sides  of  chest,  especially  left.  Dis- 
charge  from  right  nostril.  T.  102.  R.  24.  P.  110.  January  14th. 
Mastoidectomy,  local  anesthesia,  45  minutes.     Patient  complained 
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occasionally,  l>ut  for  most  time  joked  with  the  operator.  After 
operation  T.  100°.  K.  24.  P.  100.  January  15th,  temperature 
between  101     and  102°.     Uneventful  recovery. 

Case  '■].  Joseph  J..  62  years  old.  0.  M.  P.  A.  K..  with  mastoid 
involvement,  following  grippe.  On  admission  rales  over  both 
lower  lobes  posteriorly.  Considerable  pain  in  left  chest.  Hard 
dry  cough.  Operation  January  8th,  1908.  Mastoidectomy,  45 
minutes,  local  anesthesia.  Patient  was  quiet  during  the  entire 
operation,  complaining  only  when  flesh  was  pint-bed  with  forceps, 
etc.     Uneventful  recovery. 

Case  4.  Wilbur  C.  age  5  years,  white.  Admitted  October  20th, 
puis,  suffering  from  pain  and  discharge  from  left  ear  and  with 
tenderness  over  left  mastoid.  Put  to  bed  and  usual  treatment 
ordered.  Two  days  later  his  temperature  suddenly  rose  to  104.2 
and  respirations  and  pulse  became  rapid  in  ratio.  There  was  no 
chill  and  no  evidence  of  lung  involvement.  There  was  slight 
cou^gh  and  mental  condition  was  cloudy.  A  simple  mastoidectomy 
was  performed  under  local  anesthesia  and  tissue  infiltration.  Two 
hours  before  the  operation  the  temperature  was  103.6°,  pulse 
140.  respiration  38.  One  hour  after  operation  the  temperature 
was  103.6°.  pulse  140.  respiration  28.  The  patient  did  not  com- 
plain of  pain  once  after  the  preliminary  puncture  of  hypodermic 
needle  for  anesthesia.  Free  pus  was  found  in  mastoid  cells.  A 
linear  showed  almost  pure  culture  of  pneumococci.  Oct.  24th,  11  P. 
M.  (day  of  operation).  T.  105°.  P.  152.  R.  oi).  October  25th.  dul- 
ness  and  increased  breath  sounds  over  lower  part  of  left  lung. 
front  and  back,  and  a  positive  diagnosis  of  pneumonia  was  made. 
it  being  undoubtedly  secondary  to  mastoid  infection.  Tempera- 
ture gradually  fell  until  on  Oct.  27th  at  8  A.  M.  it  was  99.2  . 
The  lung  condition  cleared  up  and  the  patient  recovered  prompt- 
ly from  pneumonia,  and  made  an  uneventful  recovery. 

Case  5.  John  E..  male.  2!)  years  old.  Present  illness  dates 
from  November,  1906,  when  he  had  heavy  cold.  In  December 
became  hoarse.  Pain  in  chest  and  left  side:  dyspnoea,  dysphagia, 
chills,  night  sweats.  Lost  15  pounds  in  weigh!  since  April.  Left 
ear  began  to  discharge  5  weeks  previous  to  admission:  last  two 
weeks  discharge  was  less  and  thicker.  Complained  at  times  of 
pain,  especially  at  night.  Swelling  and  tenderness  over  mastoid 
left'.  l)i-.  McKelvy  reported  pulmonary  tuberculosis,  with 
marked  dyspnoea,  patient  very  weak.  T.  98.3  .  P.  IP'.  \l.  24. 
June  6th,  1907,  mastoidectomy,  local  anesthesia.  Before  operation 
T.  101.4  .  P.  112.  P.  20.     Time  of  operation  30  minutes.     Patienl 
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complained  during  the  subperiosteal  injection.  Outside  of  embar- 
rassment to  respirations,  due  to  recumbent  position,  suffered  very 
little  during  operation;  8  P.  M.,  T.  103  .  P.  112,  R.  24.  Patient 
had  considerable  pain  in  head  that  night. 

Case  (i.  Grace  D.  Right  ear  had  been  discharging  for  years. 
Pain  and  increased  discharge  for  several  days.  On  admission, 
middle  ear  filled  with  granulations.  Tenderness  over  mastoid. 
Mastoidectomy  by  Dr.  -I.  A.  Stucky.  Local  anesthetic.  Patient 
did  not  complain  once  during  infiltration  and  operation.  Mastoid 
sclerotic.  Middle  ear  curetted.  Sinus  exposed.  June  1st.  1908, 
tii'st  dressing  clean.  Subsequent  dressings  showed  necrosis  at 
poinl   of  infiltration  and  along  canal.     Uneventful  recovery. 

Case  7.  Miss  .1.  II..  white,  aged  21.  Patient  admitted  from 
dispensary  Oct.  26th,  1908,  suffering  from  pain  in  left  ear  and 
discharge  and  tenderness  over  mastoid.  A  few  polypoid  granu- 
lations were  removed  from  left  canal,  and  the  patient  was  ad- 
vised to  remain  in  the  hospital  for  a  mastoidectomy  the  following 
day.  Oct.  '27th.  simple  mastoidectomy  was  performed  under  local 
anesthesia  and  tissue  infiltration.  The  patient  was  of  a  nervous 
type,  quite  timid,  and  complained  somewhat  of  pain  during  infil- 
tration process  hut  during  operation  proper  was  quiet,  and  gave 
no  evidence  of  pain.  Was  in  operating  room  .">(>  minutes.  Al  8 
P.  M.,  Oct.  27th.  T.  99  .  I'.  100,  R.  20.  At  8  P.  M.,  Oct.  28th,  T. 
(.i!)  .  P.  120.  R.  2-1.  After  that  time  temperature  ranged  between 
!)7  and  100.2.  The  patient  complained  of  very  little  pain.  Had 
some  headache  and  slight  pain  at  times  in  and  about  ear.  The 
day  following  operation  the  entire  left  side  of  face  was  swollen, 
hut  not  painful.  Swelling  disappeared  in  two  days.  Wound 
when  dressed  on  fourth  day  was  clean  and  healed  rapidly. 

Case  8.  C.  E.  Gk,  male,  aged  26  years.  O.  M.  P.  A.  R..  following 
grippe.  Mastoid  tenderness  for  four  weeks  before  admission. 
Considerable  pain,  especially  at  night.  Operation  March  14th. 
1908.  Mastoidectomy  L.  A.  During  infiltration  did  not  complain 
once.  Talked  continually  during  operation.  Mastoid  large:  free 
flow  of  pus.  Sinus  and  cerebellum  uncovered.  First  dressing 
clean,  granulating.  Patient  remarked  that  first  dressing  was 
worse  than  operation.     Uneventful  recovery. 

Case  9.  F.  C.  (}..  age  53,  white.  Admitted  Oct.  6th.  1908. 
Patient  had  heen  suffering  pain  in  right  ear  and  in  mastoid  region 
for  seven  weeks.  Three  weeks  previous  to  admission  the  drumhead 
was  incised.  On  November  11th.  simple  mastoidectomy  was  per- 
formed under  local  anesthesia,  and  tissue  infiltration.     The  time 
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occupied  by  the  entire  operation  was  18  minutes  and  the  patient 
<lid  not  complain  of  any  pain  after  the  infiltration  was  com- 
pleted. 

Case  10.  William  1',..  20  years  old,  single.  0.  M.  P.  A.,  left. 
following  grippe  two  weeks  ago.  Pain  in  mastoid  with  swelling 
of  soft  tissues  of  scalp  and  neck  for  two  weeks.  Profuse  puru- 
lent discharge.  Mastoidectomy  April  17th,  1908.  45  minutes. 
Patient  complained  considerably  at  first,  but  was  quiet  during 
remainder  of  operation.  Later  confessed  was  frightened  rather 
than  hurt,  April  19th,  8  1'.  M.,  T.  10:3.4C.  Considerable  discharge 
through  dressings.  Cellulitis  neck,  which  soon  subsided.  Un- 
evenl  f ' 1 1 1  recovery. 

Case  11.  Bessie  <>..  21  years.  Discharge  both  ears  Prom  child- 
hood, headache,  vertigo.  Double  mastoid  (radical),  local  anes- 
thesia. No  pain.  Watched  performance  in  looking  glass.  Con- 
siderable headache  that  night.     Uneventful   recovery. 

Case  1"_\  Walter  <)..  age  -"il  years.  White.  Phlegmatic 
Swede.  Admitted  November  4th,  1908,  suffering  from  double 
mastoiditis,  chronic.  A  double  radical  mastoidectomy  was  done 
under  Local  anesthesia  and  tissue  infiltration.  The  entire  opera- 
tion occupied  one  hour  and  thirty-live  minutes,  and  at  no  time 
did  patient  give  any  evidence  of  being  pained.  Recovery 
uneventful. 

Case  13.  James  R.,  aged  68  years.  Admission  March  17th, 
1908.  General  condition  had.  Patient  very  feeble.  Pulmonary 
tuberculosis.  Evening  temperature  elevation.  Night  sweats. 
Several  weeks  before  admission  had  tenderness  over  mastoid,  hut 
had  subsided.  Radical  mastoidectomy  under  local  anesthesia. 
Complained  somewhat  when  injected  under  periosteum.  Opera- 
lion  lasted  one  hour  and  a  half.  Dura  of  cerebellum  and  lateral 
sinus  exposed.  Mastoid  large.  Drainage  posteriorly.  Patient 
said:  "■Rather  severe,  hut  a  younger  man  could  stand  it  very 
well."'     Patient  died  January,  1909,  of  pulmonary  tuberculosis. 

Case  14.  Schell  R..  aged  18  years,  single,  male.  Left  ear  0. 
M.  P.  ( '..  with  necrosis.  Treatment  not  effectual.  May  5th, 
radical  mastoid  operation.  Loeal  anesthesia.  Infiltration  and 
operation  practically  painless  except  when  Eustachian  tube 
curetted.  Walked  from  operating  room.  Remarked  it  was 
"'like  getting  money  from  home."      Uneventful  recovery. 

Case  15.  C.  B.  S.,  male,  aged  49  years.  0.  M.  P.  A.  left  follow- 
ing grippe.  On  admission,  patienl  was  in  a  weakened  condition. 
nervous,  some  pain  over  righl  lower  lobe  of  lung.     January  12th, 
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lues,  mastoidectomy;  •'!••  minutes.  During  infiltration  and  opera- 
tion, patienl  complained  a1  intervals,  especially  when  curetting 
antrum.     Healing  slow,  bul   uneventful. 

Case  16.  Miss  S..  trained  nurse.  0.  M.  P.  A.  lefl  following 
cold.  January  7th,  1909.  Marked  tenderness  over  tip  and 
antrum.  Some  redness  of  skin,  (hoi  water  bottle.).  Lymphatic 
gland  enlarged.  Discharge  thick  and  ropy.  Complains  of  dis- 
charge going  down  into  throat.  January  8th,  increased  tender- 
ness. January  8th,  mastoidectomy  under  Ideal  anesthesia  and 
tissue  infiltration.     Operation  lasted  halt' an  hour. 

Remarks:  Patient  had  been  attending  two  scarlet  fever  cases. 
Generally  was  not  good  subjed  Tor  local  anesthesia  ;  very  nervous. 
Complained  somewhat  during  infiltration  along  canal.  The  first 
incision  was  absolutely  painless.  Some  pain  on  elevating 
periosteum,  and  later  in  operation.  Extensive  mastoid  rendered 
i1  necessary  to  make  a  righl  angled  incision.  This,  being  oul  of 
held  of  anesthesia,  was  wvy  painful.  Operation  comparatively 
bloodless.  Large  cells  filled  with  fluid  pus  in  tip.  Considerable 
pus  in  deeper  layer  of  cells.  Upper  part  of  mastoid  very  necrotic. 
January  11th.  elevation  of  temp,  and  left  ryv  swollen.  Swell- 
ing subsided  spontaneously  and  recovery  was  uneventful.  Pirsl 
dressing— Bloody  pus  seemed  to  be  draining  from  posterior 
portion  of  wound.     Considerable  discharge  in  canal. 

Case  17.  Mrs.  S..  aged  -!•">  years,  married.  Nursing  baby  six 
months  old.  Operation  required  ■"><>  minutes.  Local  anesthesia. 
Large  mastoid.  Sinus  exposed.  Extended  well  forward.  Cov- 
ered with  granulations.  Patient  complained  considerably  at 
intervals  during  operation.      Recovery  uneventful. 

Case  18.  Wesley  S.  Feb.  8th.  1908.  General  examination 
had  revealed  a  loud  systolic  murmur.  There  was  marked  tender- 
ness over  mastoid.  Purulent  discharge.  Mastoidectomy  under 
local  anesthesia.  Unruly  at  first,  hut  afterward  quiet  and  com- 
plained of  no  pain  during  remainder  of  operation.  Large  mastoid. 
Lateral  and  sigmoid  sinuses  exposed  but  healthy.  Feb.  22nd,  dis- 
charged. Referred  to  family  physician  for  dressing.  May  26th, 
returned  for  second  operation.  Incompletely  healed.  Sinus 
leading  to  exposed  bone.  Desired  loeal  anesthetic  but  I  refused 
because  seal1  tissue  made  it  impossible.  During  operation,  neces- 
sary to  stop  anesthesia  twice  because  of  condition  of  patient. 

Case  19.  M.  8..  female,  aged  23  years.  L.  0.  M.  P.  C.  II..  fol- 
lowing measles  when  a  child.  Constant  headache,  dizzy  at  times. 
April   26th.    1908.   radical    mastoidectomy.      L.    A.    during   entire 
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operation  only  complaint  patient   made  was  fear  she  might  roll 
off  the   table.      Uneventful   recovery.      Patient    was    of  a   very 

nervous  temperament. 

Case  20.  Isaac  W..  0.  M.  P.  A.,  one  month  duration.  January 
12th,  1909.  Mastoidectomy.  Local  anesthetic.  Solution  inject- 
ed 2  P.  M.  Patient  walked  from  operating  room  2.25  P.  M. 
Thick  outer  table.  Large  cell  filled  with  pus  at  tip.  Sinus  ex- 
posed. Remarks:  Muscular  subject.  Injection  difficult.  Jan. 
16th  T.  normal.  First  dressing,  wound  clean,  stitches  removed. 
Pus  pulsating  from  between  dura  and  hone.  Patient  complained 
frequently  of  quite  severe  pain. 

Case  21.  .Mi's.  J.  Double  pneumonia  with  pleurisy.  T.  be- 
tween 102°  and  103°.  R.  32-40.  Double  mastoiditis.  Mastoidec- 
tomy, local  anesthetic  and  tissue  infiltration.  Patient  did  not 
complain  except  during  infiltration  along  canal.  Mastoid  large. 
Free  pus  in  both  mastoids.  Sinus  exposed  in  left.  Stimulation 
during  operation  by  caffeine  and  nitroglycerine.  Uneventful 
recovery. 

Case  22.  M.  M..  male.  16  years.  Pneumonia.  T.  103°.  R,  44 
at  time  of  operation.  Mastoidectomy  with  local  anesthesia.  Did 
not  complain  once  of  pain.     Uneventful  recovery. 

DISCUSSION. 

Dr.  Edward  i>.  Dench,  of  New  York  city,  had  never  employed 
local  anesthesia.  For  the  purpose  of  controlling  hemorrhage  lie 
had  used  subcutaneous  injections  of  adrenalin,  stronger  than 
Dr.  Day  recommends,  and  had  had  sloughing  afterward. 

Dr.  J.  A.  Stueky.  of  Lexington.  Ky..  said  he  had  tried  local 
anesthesia  three  times,  with  varying  degrees  of  success.  The 
average  surgeon  undoubtedly  gave  too  much  ether,  lie  had  per- 
sonally adopted  a  mixed  anesthesia,  especially  in  neurotic  indi- 
viduals, putting  the  patient  pretty  well  under  the  influence  of  an 
opiate  before  giving  the  anesthetic. 

Dr.  Thomas  J.  Harris,  of  New  York  city,  had  employed  the 
infiltration  method  only  in  operations  in  the  nose.  While  Dr. 
Day's  method  appealed  to  him  very  strongly,  at  the  same  time  he 
wished  to  call  attention  to  the  possibility  of  danger  from  its  use.  ■ 
lie  referred  to  a  case  in  which  he  had  employed  it  in  a  healthy 
adult  of  thirty  for  the  enucleation  of  the  faucial  tonsils.  The 
patient  died  in  three  minutes,  and  it  was  found  post    mortem  that 
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there  was  a  status  lymphaticus,  the  thymus  gland  weighing 
eighteen  grams.  The  right  heart  was  greatly  dilated.  All  indi- 
cations pointed  to  thymic  asthma,  hut  the  adrenalin  was  the 
exciting  cause.  A  ease  had  beeii  reported  by  Dr.  Thomas  Hub- 
bard, in  which  a  submucous  resection  was  done  under  local  anas- 
thesia  and  the  patienl  died  on  the  operating  table.  A  one-fifth 
of  one  per  cent  solution  of  cocaine  to  the  amount  of  1-12  grain, 
and  eight  to  ten  minims  of  1-1000  adrenalin  had  been  used  in 
this  case. 

Dr.  dames  E.  Logan,  of  Kansas  City,  Mo.,  emphasized  the  value 
of  adrenalin  for  clearing  up  the  field  of  operation  performed  un- 
der general  anesthesia.  lie  bad  never  used  cocaine  by  the  method 
suggested  by  Dr.  Day.  and  thoughl  that  he  would  prefer  general 
anesthesia  unless  it  was  clearly  contraindicated. 

Dr.  Norton  L.  Wilson,  of  Elizabeth,  N.  J.,  said  cocaine  was 
being  used  in  very  much  weaker  solutions  than  formerly,  and  the 
same  should  apply  to  adrenalin.  One  to  seven  thousand  or  ten 
thousand   of  the   latter  was  quite  strong  enough    for  obtaining 

1  he  hemostatic  effect. 

Dr.  John  F.  Barnhill,  of  Indianapolis.  Ind.,  said  he  had  always 

been  very  much  afraid  of  cocaine  when  injected  under  the  skin 
or  mucous  membrane  because  of  an  unpleasant  personal  experi- 
ence in  the  early  history  of  the  drug.  In  the  past  three  years 
he  had  used  alypin,  several  hundred  times  without  any  ill  effects, 
and  with  perfect  anesthesia.  Adrenalin,  in  one  to  ten  thousand 
or  one  to  fifteen  thousand,  when  injected  under  the  skin,  would 
give  about  the  same  effect  as  one  to  five  thousand,  so  that  it  was 
not  necessary  to  use  it  in  the  strengths  referred  to  by  the  previous 
speakers.  It  was  possible  that  the  psychic  effect  had  something 
to  do  with  such  cases  as  those  mentioned  by  Dr.  Harris.  It  was 
not  improbable  that  some  of  the  patients  operated  upon 
in  the  fatal  cases  under  cocaine  anesthesia,  had  died  of  fright. 

Dr.  Charles  Graef,  of  New  York  city,  said  that  some  years  ago 
this  matter  was  discussed  at  the  New  York  Academy  of  Medicine 
and  one  of  the  surgeons  present  emphasized  the  value  of  morphine 
as  an  antidote  to  cocaine.  Experiments  had  been  made  with 
pigeons,  some  of  which  were  injected  with  morphine  and  then 
with  cocaine,  while  others  were  given  the  cocaine  without  the 
morphine.       The  hitter  class  died.     The  speaker  had  used  mor- 
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phine  with  cocaine  for  ;i  number  of  years  and  had  never  had  a 
death. 

Dr.  Lee  M.  Ilurd.  of  New  York  city,  thought  the  psychic  ele- 
ment importanl  in  the  method  described  by  Dr.  Day.  lie  cited 
the  case  of  a  young  woman  upon  whom  he  operated  under  local 
anesthesia,  using  one-tenth  of  one  per  cent  cocaine  with  adrenalin. 
Tlie  whole  middle  ear  became  absolutely  anesthetic.  He  crushed 
out  the  external  attic  wall,  doing  almost  a  Stacke  operation  in 
tin'  office,  and  when  it  was  finished  the  patient  said  it  did  not 
hurt  in  the  least.  Patients  were  more  apt  to  suesumb  before 
than  during  the  operation. 

Dr.  Jackson  had  se<  n  the  development  of  Dr.  Day's  work  with 
this  method  and  had  been  amazed  at  the  results.  He  agreed  with 
Dr.  Stucky  that  the  personal  equation  on  the  part  of  the  operator 

played  an  importanl  part  in  the  success  of  the  method:  hut  that 
the  method  was  a  greal  and  brilliant  success  in  Dr.  Day's  hands 
there  could   lie  no  question. 

Dr.  Day.  in  closing  the  discussion,  could  not  understand  why 
anyone  should  he  afraid  to  undertake  the  operation  under  local 
anesthesia.  It  was  not  necessary  to  use  cocaine.  The  importanl 
factor  was  the  pressure,  and  this  could  be  obtained  just  as  well 
with  normal  salt  solution.  He  did  not  agree  with  the  other 
speakers  concerning  the  importance  of  the  personal  equation,  nor 
did  he  believe  that  a  patient  could  be  talked  out  of  real  pain.  He 
had  never  had  sloughing  that  he  could  directly  attribute  to  the 
injection.  He  did  not  advocate  the  use  of  adrenalin  in  such 
strong  solutions  as  hail  been  mentioned.  The  tube  was  the  only 
place  where  it  was  impossible  to  get  anesthesia  from  the  injec- 
tion, and  here  he  put  in  cocaine  crystals.  It  was  important  to 
gel  under  the  periosteum.  When  the  hone  is  reached  the  needle 
should  be  inserted  so  that  the  point  is  not  the  pivot  point,  it 
should  be  given  a  one-quarter  turn,  the  point  lifted  up  and  then' 
inserted  under  the  periosteum.     When  once  under  the  periosteum 

t  he    lluid    could    he    injected. 


E'APER: 

THE   X-RAY    EXAMINATION    OF   THE    .MASTOID    REGION. 

SAMUEL    [GL.AUER,    B.    S.    M.    D.,    Cincinnati. 

(Thesis     presented     to     the     American     Laryngological,      Rhine-logical    and 
Otologieal    Society,  January    1st,    1909.) 

Iii  many  branches  of  medicine  and  surgery  the  Roentgen  rays 
have  become  almost  indispensable  as  an  aid  to  diagnosis,  and 
frequently  the  nature  of  sonic  obscure  condition  is  absolutely  de- 
termined by  the  radiogram.  The  value  of  radiography  has  become 
well  established  in  the  field  of  rhinologj^,  especially  in  the  exam- 
ination of  the  accessory  cavities  of  the  nose,  so  thai  sinusitis,  or 
tumors  of  the  antrum  of  Highmore,  of  the  ethmoids,  and  the 
frontal  sinus,  can  be  definitely  outlined.  Radiography  in  rhin- 
ology  not  only  lays  hare  pathologic  conditions,  hnl  also  gives 
valuable  aid  in  outlining  anatomic  relations,  so  that  the  surgeon 
may  proceed  with  greater  assurance  in  opening  these  cavities 
when  they  are  diseased.  Thus  Beck  (1)  after  obtaining  an  exact 
outline  of  the  frontal  sinus  in  the  skiagram,  turns  down  the  an- 
terior wall  of  the  sinus  and  subsequently  replaces  it  by  a  plastic 
operation. 

tngalls  («2)  does  not  hesitate  to  drill  into  this  cavity  by  the 
nasal  route,  after  he  has  determined  its  anatomic  position  in  the 
radiogram. 

To  ('ahhvell  (3)  belongs  the  credit  of  having  established  the 
proper  angle  for  the  delineation  of  both  frontal  sinuses  upon  the 
same  plate. 

In  exposing  the  temporal  hone  to  radiographic  examination. 
greater  obstacles  are  to  he  met  with  than  in  examining  the  sinuses 
and  bones  of  the  face  because  it  is  difficult  to  obtain  a  profile  of 
one  temporal  bone,  without  superimposing  upon  it  the  shadow  of 
the  other.  In  fact,  the  chief  difficulty  in  radiography  of  the 
cranium  is  to  establish  the  proper  angle  at  which  the  picture 
is  to  he  taken,  in  order  to  avoid  the  shadows  of  the  thicker  por- 
tion of  the  skull. 
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FIG. 


Kadiography  of  Mastoid  Region,  showing  relative  positions  of  plate. 
X-ray  diaphragm  and  patient's  head.  Note  the  inclination  of  the  X-ray 
diaphragm.  (The  radiograms  may  he  taken  to  advantage  with  tie-  patient 
lying  un   his  side,  but  with   the  diaphragm   in   the  same  relative  position   as 

in   fig.  I.) 
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Quite  recently  several  German  observers  have  undertaken  the 
radiography  of  the  temporal  region.  The  only  successful  clinical 
work   has  been  reported  during  the  past  two  or  three  years. 

Thus  Yoss  (4)  and  Winckler  (5)  by  taking  pictures  in  the 
transverse  diameter  of  the  skull,  report  excellent  results  in  out- 
lining the  mastoid  region  as  well  as  determining  its  condition  of 
health  or  disease. 

Kuhne  ((i)  and  Plagemann  (7)  prefer  taking  their  pictures  in 
the  occipitofrontal  direction  since  thereby  an  image  of  both 
mastoid  processes  is  obtained  at  one  time  and  upon  the  same  plate. 
Judging  from  the  illustrations  accompanying  their  articles  this 
method  is  open  to  objection,  since  the  temporal  bone  is  too  far 
removed  from  the  plate  to  give  a  sharp  image,  and  only  a  por- 
tion of  the  mastoid  process  appears  in  the  Roentgen  picture. 

Considering  the  difficulties  frequently  encountered  in  diagnosti- 
cating diseases  of  the  mastoid  process,  it  has  for  some  time  past 
seemed  advisable  to  me  to  obtain  radiograms  of  the  mastoid  re- 
gion; and  I  was  fortunate  in  having  an  expert  radiologist,  \h-.  S. 
Lange,  kind  enough  to  undertake  this  work.  To  him  I  am  indebt- 
ed not  only  for  his  untiring  efforts,  but  also  valuable  suggestions. 

The  greatest  obstacle  to  he  overcome  was  in  establishing  the 
propei-  angle  from  which  uniform  results  might  be  expected.  At 
my  suggestion  the  oblique  profile  of  the  temporal  region  was  em- 
ployed. Subsequently  Dr.  Lange  suggested  taking  measurements 
of  the  angle  of  inclination  of  the  X-ray  diaphragm,  so  that  greater 
precision  might  be  had.  These  points  will  be  further  elucidated 
in  describing  the  technique. 

We  have  taken  radiograms  of  the  dry  skull,  of  the  cadaver  and 
of  a  considerable  number  of  patients.  In  all  we  have  collected 
al 1  fifty  plates. 

TECHNIQUE. 

The  technique  is  as  follows: 

A  small  piece  of  lead  foil  is  plastered  to  the  tip  of  the  mastoid 
process  in  order  to  fix  this  point  in  the  Roentgen  picture.  For  the 
same  reason  a  coil  of  wire  is  introduced  into  the  auditory 
meatus.  The'  auricle  is  then  drawn  forward  and  fastened  by  ad- 
hesive plaster. to  the  cheek  of  the  patient  in  order  to  hold  it 
away  from  the  mastoid  region.  The  patient  then  lies  on  his  side 
on  the  table,  Or  sits  upon  a  chair,  with  the  ear  to  be  examined  in 
contact    with    the    photographic    plate.      The    diaphragm    of    the 
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X-ray  tube  is  then  adjusted  immediately  below  the  parietal  emin- 
ence on  the  opposite  side  of  the  patient's  head,  and  is  given  a  slant. 
so  that  tlie  rays  will  be  directed  through  the  cranium  toward  the 
sigmoid  sinus  and  mastoid  process  of  the  ear  which  is  being  radio- 
graphed.      (See   Fig.    1.)       In    this   position,    the    temporal    bone 


FIG.    II. 

Quarter-section  of  a  skull  with  lead  foil  in  the  sinus,  and  a  wire  in  the 
auditory  meatus  and  in  the  middle  fossa.  (P  F)  Posterior  fossa.  (E)* 
Foramen  for  emissary  vein.  (Arrow)  Indicates  descending'  portion  of  facial 
■  anal.      (O)    Orbit.      (Z)   Zygoma. 


oil  tile  upper  side  of  the  skull  is  left  almost  entirely  out  of 
the  radiographic  held.  Dr.  Lange  has  measured  the  angle  of  in- 
clination of  the  axis  of  the  diaphragm  and  finds  it  to  be  as  fol- 
lows : 

Firsl  it  is  inclined  25    to  the  basal  plane  of  the  skull,  and  sec- 
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ondly,  it  is  tilted  backward  20°  from  the  coronal  plane  of  the 
skull,  i  Sec  Fig.  1.)  This  step  of  the  technique  is  very  important 
because  it  assures  uniform  results. 

The  time  of  exposure  varies   from  'J(i  to  50  seconds  with   an 
electrolytic    interrupter:   to   4   minutes    with   a    mercury   turbine 


FIG.  III. 
Radiogram  of  a  dry  skull,  showing  left  mastoid  region  taken  in  an 
oblique  profile.  The  lower  shadow  (X)  is  the  right  mastoid  thrown  out 
ni'  the  field  by  the  oblique  direction  of  the  X-rays.  (M)  Meatus.  (T)  Teg- 
men.  (SS)  Sinus.  (P)  Styloid  process,  i  Arrow7)  Facial  canal,  in  Uh-  mas- 
toid.     (Z)    Zygoma.      (O)    Orbit.      (B)    Floor   of   post-fossa. 


interrupter.     For  comparison  it  is  advisable  to  radiograph  both 
temporal  bones  at  the  same  sitting. 

Figure  -  shows  a  quarter  section  of  the  dry  skull  in  which 
some  of  the  landmarks  are  brought  out  by  filling  them  with  lead 
foil.     This  experiment   enables  the  observer   to   fix   the   anatomic 
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relations  in  subsequent  pictures.  This  radiogram  shows  very 
well  the  internal  structure  and  relations  of  the  temperal  bone 
and  requires  no  further  description. 

The  next  illustration  (Fig.  3)  shows  the  mastoid  region  traced 
from  a  radiogram  through  the  entire  skull.  The  anatomic 
structures  are  here  very  distinct,  and  it  will  be  observed  that 
the  one  mastoid  is  entirely  out  of  the  field. 

Plates  4  and  5  are  tracings  from  radiograms  of  normal 
mastoid  regions  in  different  patients.  It  is  impossible  to  repro- 
duce some  of  these  plates  except  by  tracings.     These  illustrations 


FIG.     IV. 

Tracing    from    plate    of    a    normal    mastoid    region     in    a    young    woman 
(*)    Meatus.       (XX)    Mastoid    cells.       (SS)    Sinus.       (M)    Mandible, 


show  the  relative  position  of  the  middle  fossa  of  the  skull,  the 
outline  and  cellular  arrangement  of  the  mastoid  process,  the 
position  of  the  external  auditory  canal  and  frequently  of  the 
sigmoid  sinus. 

As  may  he  judged  from  the  illustrations,  practically  all  of  the 
skiagrams  delineate  very  accurately  the  anatomic  relations  of  the 
mastoid  process.  Considering  the  great  variability  in  the  struc- 
ture of  the  temporal  hone,  it  is  apparent  how  valuable  this  knowl- 
edge obtained  prior  to  an  operation  may  become.      Indeed,  should 
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the  radiography  give  no  further  information  than  this,  it  would 
stiil  repay  the  otologisl  to.  obtain  these  Roentgen  pictures.  As  a 
matter  of  fact,  however,  the  skiagrams  reveal  no1  only  anatomic 
relations;  but  also  in  some  eases,  pathologic  conditions  in  the 
interior  of  the  mastoid  process. 

In  certain  cases  of  chronic  suppurative  otitis  media  the  radio- 
grams showed  practically  an  absence  of  mastoid  cells,  the 
sclerosed    hone    throwing   a    dense   shadow.     Such    pictures   were 


FIG.    V. 

Tracing  from  a  radiogram  of  a  normal,  left  mastoid  in  a  man  of  37.  (*) 
Meatus.  (T)  Large  cell  in  the  mastoid  tip.  (F)  Middle  fossa.  (Si 
Sinus(?)       (LL)    Suture    lines.      (M)    Mandible.      (O)    Orbit. 


obtained    in   five  cases.      (See  Pig.   <i  and   7.)      In   four   instances 
the  Roentgen  pictures  were  confirmed  by  operation. 

In  one  case,  that  of  a  man  of  21  years,  with  chronic  otorrhoea, 
osteo-sclerosis  was  diagnosticated  in  the  right  car  with  the  prob- 
able absence  of  mastoid  cells.  The  left  ear  taken  at  the  same 
time  for  comparison  showed  a  massively  developed  pneumatic 
process.  Operation  revealed  a  dense  mastoid  process  with  a  very 
small  antrum  which  was  only  uncovered  after  working  according 
to  the  methods  of  Stacke.     (See  Fig.  VII.) 
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A  second  operative  ease  was  thai  of  a  boy  of  twelve,  with 
chronic  suppuration  in  the  left  oar.  The  sinus,  the  tegmen  tym- 
pani  and  the  mastoid  process  were  found  exactly  in  the  condition 
indicated  by  the  picture.     (See  Fig;  VIII.) 

Tin-  third  case  was  one  of  tuberculosis  of  the  middle  ear  in  a 
man  of  forty-five.  .The  two  radiograms  taken  at  intervals  before 
the  operation  showed  a  very  large  mastoid  process  of  pneumatic 
type  with  hazy  outlines  of  its  cells.     Operation  revealed  a  large 
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FIG.    VI. 

Trai  iM^  from  .1  radiogram.  Right  mastoid  region  in  a  case  of  chronic 
otorrhea  of  many  years  standing.  Note  absence  of  mastoid  cells,  i.  e., 
osteosclerosis.  1S1  Forward-lying  sinus.  (Mi  Mastoid.  (A)  Meatus.  (T) 
Tegmen.  (R)  Ascending  ramus  of  mandible.  1  Patient  of  Dr.  William 
Mithoefer.) 


mastoid  process  with  numerous  large  cells,  most  of  which  were 
rilled  with  a  clear  serous  Moid.  The  middle  ear  and  antrum  con- 
tained granulations. 

jdie  fourth  ease  was  operated  upon  loo  recently  for  description. 

Prom  the  experience  gained  by  this  investigation,  the  following 
conclusions  may   be  drawn  : 

first.     It  is  quite  feasible  to  radiograph  the  mastoid  region. 
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Second.  The  best  skiagrams  are  obtained  by  directing  the 
pays  so  as  to  give  a  slightly  oblique  profile  of  the  temporal  region. 

Third.  The  radiogram  distinctly  outlines  the  anatomic  rela- 
tions of  the  external  auditory  meatus,  the  limits  of  the  mastoid 
process  and  of  the  mastoid  cells.  The  floor  of  the  middle  fossa  of 
the  skull  is  shown,  as  well  as  the  thickness  of  the  tegmen  tympani. 
The  sigmoid  sinus  is  frequently  delineated  and  its  position  indi- 
cated. 


FIG.     VII 

(Case  i.i  \j.  k.  Right  mastoid  region,  showing:  (PP)  Osteo-sclerosis  of 
mastoid.  (SS)  Sigmoid  Sinus.  (Mi  Mandible.  (MF)  Middle  fossa.  (C) 
Meatus.      (Confirmed    by    operation.) 


Fourth.  Osteo-sclerosis  of  the  mastoid  hone,  following  pro- 
longed otorrhoea,  may  in  some  cases  he  determined  by  the  X-ray 
examination. 

Fifth.  It  is  possible  that  pus  and  granulations  (Yossi  as  well 
as  sequestra  (Winckler)  in  the  mastoid  process  can  be  diagnosti- 
cated by  means  of  the  X-ray.  It  must  be  stated,  however,  that 
acute  inflammation  of  the  mucosa  is  difficult  to  differentiate  from 
softening  of  the  bone  (Plagemann). 

Sixth.  In  general  it  may  be  stated  that  radiography  should 
prove  of  great  value  in  the  determination  of  both  the  anatomic 
and  pathologic  conditions  within  the  temporal  bone. 
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FIG.     VIII. 

(Case  II.)  Tracing  from  a  radiogram.  Left  mastoid  region.  (.MS)  Aet. 
12  years.  (M)  Meatus.  (MF)  Middle  fossa.  (CC)  Mastoid  cells.  (S)  An- 
terior  border  .of  sinus.  (J)  Mandible.  ( LL)  Suture  lines.-  (O)  Orbit. 
(  X  )    Tip  of  mastoid. 
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DISCUSSION. 

Dr.  S.  J.  Kopet/.ky.  of  New  York  city,  said  that  he  feared  that 
X-ray  pictures  of  the  mastoid  process  would  fail  to  give  results 
of  practical  use  to  the  surgeon.  He  himself  had  tried  getting 
X-ray  information  of  the  mastoid  process,  hoth  from  the  lateral 
and  the  antero-posterior  position.  But  the  great  amount  of  dis- 
tortion and  the  overlying  shadows  had  been  very  discouraging. 
Regarding  Dr.  [glauer's  work.  Dr.  Kopetzky  could  only  call  at- 
tention to  the  fact  that  the  distance  of  the  plate  from  the  focal 
point  of  the  X-ray  tube,  and  the  divergence  of" the  rays  brought 
upon  the  nlate  a  picture  whose  dimensions  were  different  from 
those  of  the  object  photographed.  This  resulted  in  a  some- 
what distorted  picture.  The  inter-relationship  of  the  anatomical 
structures  was  changed,  and  therefore  the  surgeon  could  not  de- 
pend upon  the  plate  for  data  to  he  used  iu  operating.  For  in- 
stance, the  sigmoid  sinus  might  he  shown  upon  the  plate  to  he 
separated  some  distance  from  the  posterior  wall  of  the  external 
auditory  meatus,  yet  on  the  operating  table  it  might  he  found 
in  juxtaposition.  This  change  in  the  anatomical  relationship  was 
due  to  the  divergence  of  the  rays,  which  diverge  in  direct  pro- 
portion to  tin1  distance  at  which  the  object  photographed  is 
placed  from  the  plate  and  likewise  as  the  object  photographed  is 
placed  from  the  focal  point  of  the  tube.  Until  a  table  of  cor- 
rection or  verification  is  given,  wherein  measurements  taken  on 
the  plate  are  controlled  by  actual  measurements  taken  upon  the 
operating  table  or  upon  the  cadaver,  giving  the  distances  of  the 
object  pictured,  both  from  the  focal  point  of  the  lube  and  from 
the  plate,  practical  results  from  the  X-ray  pictures  of  the  mastoid 
process  were  hardly     to  be  expected. 

Dr.  Holmes  had  had  the  pleasure  of  having  Dr.  [glauer  asso- 
ciated with  him  at  the  University  in  Cincinnati,  where  he  had 
observed  and  been  very  much  interested  in  the  work  just  report- 
ed. He  had  recognized  the  importance  of  such  work,  and  wished 
to  congratulate  Dr.  Iglauer  upon  what  he  had  thus  far  accom- 
plished. It  was  always  well,  however,  when  anything  new  was 
presented,  not  to  draw  too  positive  conclusions  therefrom,  but  to 
reserve  decision  concerning  its  practical  value  until,  by  prolonged 
experience,  its  usefulness  had  been  demonstrated.  He  called 
attention  to  a  recent  paper  by  a  Japanese  student  working  in  Ger- 
many, in  which  similar  work  upon  the  cadaver  was  reported  in 
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extenso.     It  was  to  be  hoped  that  the  work  would  be  followed  up 
and  that  much  of  value  would  come  from  it. 

Dr.  Ballenger  asked  Dr.  Iglauer  how  much  distortion  was  made 
by  the  angle  which  he  recommended.  He  had  found  enormous 
distortion  according  to  the  position  of  the  head  in  making  X-ray 
plates  of  the  frontal  sinus.  In  a  twenty-five  degree  angle  and  a 
right  angle  exposure  he  had  found  the  frontal  sinus  to  be  three 
times  as  large  in  one  plate  as  the  other.  Distortion  may  occur 
and  might  cause  damage  in  operating  if  the  plates  were  de- 
pended upon. 

Dr.  Iglauer,  in  closing  the  discussion,  referring  to  the  point 
brought  out  by  Dr.  Kopetzky,  said  it  would  have  been  advisable  to 
have  made  actual  measurements  upon  the  plates  and  upon  the 
bones.  Some  of  the  radiograms  of  dry  specimens  seemed  to  be 
exact  reproductions  of  the  bones.  Whatever  distortion  occurred 
was  uniform,  so  that  the  relative  enlargement  was  the  same.  He 
had  nearly  always  found,  in  opening  the  mastoid,  that  conditions 
were  exactly  as  indicated  in  the  picture.  The  speaker  expressed 
his  appreciation  of  the  encouragement  Dr.  Holmes  had  given  him 
in  the  work,  which  he  hoped  to  carry  much  farther.  The  con- 
clusions drawn  were  not  altogether  his  own,  and  he  believed  they 
would  stand. 


PAPER: 

THE  PHENOMENA  OF  VESTIBULAR  IRRITATION  IX 
ACUTE  SUPPURATIVE  LABYRINTHITIS;  WITH  SPECIAL 
REFERENCE  TO  THE  STUDIES  OF  DR.  BARANY  OF 
VIENNA. 

By   PHILIP   D.    KERRISON,    M.   D.,   New   York   City. 

However  interesting  the  earlier  experiments  and  hypotheses 
may  have  been,  as  bearing  upon  the  physiology  and  function  of 
the  semicircular  canals,  we  must  now  recognize  the  studies  of 
Flourens  in  1824  to  1828  and  the  later  experiments  of  Prof. 
Ewald  of  Strassburg  as  the  basis  upon  which  our  present  clearer 
understanding  of  the  phenomena  of  vestibular  irritation  mainly 
rests. 

Ewald's  experiments.*  Ewald  experimented  separately  upon 
the  three  semicircular  canals  of  pigeons  after  the  following 
method: — Having  exposed  the  selected  canal,  a  small  hole 
is  drilled  into  its  most  prominent  presenting  part.  A  second 
opening  between  the  first  and  the  small  or  smooth  end  of  the 
canal  is  bored,  and  into  this  a  lead  mass  is  introduced,  completely 
obliterating  its  lumen  at  this  point.  Into  the  first  opening  is 
introduced  and  secured  a  small  cylinder,  open  at  both  ends, 
within  which  a  minute  movable  piston  rests.  To  the  outer  end 
of  the  cylinder  is  attached  a  piece  of  rubber  tubing,  the  opposite 
end  of  which  communicates  with  a  rubber  ball  or  bulb.  Obvious- 
ly, compression  of  the  bulb  will  drive  the  piston  further  into  the 
cylinder  and  cause  displacement  of  the  endolymph  in  the  canal 
experimented  upon;  and  since  this  canal  is  closed  in  the  direc- 
tion of  its  small  end.  it  is  evident  that  the  endolymph  move- 
ment must  be  toward  its  ampulla.  It  is  equally  clear  that  if  we 
begin  with  a  partially  compressed  bulb,  we  may  by  release  of 
pressure  induce  an  endolymph  movement  in  the  opposite  direction. 
— that  is,  away  from  the  ampulla  and  toward  the  small  end  of  the 
canal.     (See  figure  1.) 

*Ewald.  Physiologisehe  Untersuchungen  fiber  das  Endorgan  des  Nervus 
Octavus;  pp.   255-266. 
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Enlarged  diagram  after  Ewald.     Semicircular  canals  of  pigeon.      1.     Hori- 
zontal canal.     2.   Posterior  vertical   canal.      3.   Anterior  vertical  canal. 


These  experiments  gave  in  the  different  canals  the  following 
reactions: — 

RIGHT  EXTERNAL  OR  HORIZONTAL  CANAL:  Compres- 
sion of  the  bulb  (causing  endolymph  displacement  toward  am- 
pulla) was  followed  by  a  strong  gradual  movement  of  the  head, 
exactly  in  the  plane  of  this  canal,  to  the  left.  Coincidently  with 
this  head  movement,  the  eyes  were  moved,  also  in  the  plane  of  the 
canal,  to  the  left.  On  release  of  pressure,  the  head  and  eyes 
quickly  regained  their  normal  position. 

Suction,  (i.  e.,  endolymph  movement  in  right  horizontal  canal 
toward  the  small  end)  gave  rise  to  a  gradual  movement  of  the 
head  and  eyes,  always  in  the  plane  of  the  canal,  to  the  right  ; 
but  this  latter  movement  to  the  right  caused  by  suction  was  much 
less  forcible  than  the  opposite  movement  caused  by  compres- 
sion. 
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RIGHT  POSTERIOR  VERTICAL  CANAL :  Compression  (i.  e., 
endolymph  movement  toward  ampulla)  was  followed  by  a  grad- 
ual movement  of  the  head  exactly  in  the  plane  of  this  canal,  and 
toward   its  ampulla, — i.  e.3  to  the  right. 

Suction  gave  rise;  to  movements  of  the  head  and  eyes  in  the 
same  plane  but  in  the  opposite  direction, — i.  c,  to  the  Left.  But 
in  this  canal  suction  was  followed  by  much  stronger  movements 
than  those  produced   by  compression. 

The  reactions  of  the  anterior  vertical  canal  are  similar  to 
those  of  the  posterior  vertical,  varying  only  in  accordance  with 
its  different  plane. 

It  is  worthy  of  note  thai  in  the  case  of  the  horizontal  canal 
the  strongest  head  and  eye  movements  followed  displacement  of 
endolymph  in  the  direction  of  the  ampulla;  whereas  in  the 
posterior  vertical  and  anterior  vertical  canals  the  strongest 
movements  were  those  which  followed  displacement  of  endo- 
lymph toward  the  small  ends  of  the  canals.  In  each  canal,  how- 
ever, the  strongest  movement  produced  was  toward  the  opposite 
side. 

Vestibular  nystagmus  is  always  composed  of  a  quick  movement 
in  one  direction  and  a  slow  movement  in  the  opposite  direction. 
It  must  he  borne  in  mind  that  in  the  experiments  above  described 
the  gradual  movement  of  the  head  and  eyes  caused  by  either  com- 
pression or  suction  corresponds  to  the  slow  component  of  vesti- 
bular nystagmus  and  therefore  represents  a  nystagmus  in  the 
opposite  direction. 

Ewald's  experiments  established  definitely  the  following  facts: 
—  (a)  Excitation  of  a  single  canal  can  produce  nystagmus  only  in 
a  plane  corresponding  to  the  plane  of  the  canal;  (b)  by  reverse 
movements  of  the  endolymph  in  any  single  canal,  we  can  produce 
a  reversal  of  the  direction  of  the  induced  nystagmus,  and  (c)  the 
strongest  nystagmus  which  can  be  induced  by  irritation  of  a  single 
canal  is  always  in  the  direction  of  the  ear  experimented  upon. 

For  any  one  who  has  the  position  and  plane,  and  the  relative 
positions  of  the  ampulla  and  small  ends  of  each  canal  clearly 
fixed  in  memory,  the  writer  suggests  the  following  simple  rule. 
based  upon  Ewald's  experiments,  by  which  the  reactions  following 
endolymph  movements  in  the  various  canals  may  be  easily  re- 
called ;  namely. 

Displacement  of  endolymph  in  any  particular  canal  gives  rise 
to  nystagmus  in  which  the  eyes  move  in  a  plane  parallel  to  the 
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plane  of  the  canal,  and  of  which  the  slow  movement  is  always 
in  the  direction  in  which  the  endolymph  moves.  Remembering 
that  the  direction  of  vestibular  nystagmus  takes  its  name  from 
the  direction  of  the  quick  eye-movement,  the  wording  of  the 
above  ride  may  be  reversed  and  abbreviated  as  follows: — 

Nystagmus  induced  by  endolymph  displacement  in  any  parti- 
cular canal  is  in  a  plane  parallel  with  the  plane  of  that  canal,  and 
in  the  direction  opposite  to  that  of  the  endolymph  displacement. 

The  Caloric  Reactions.  The  so-called  caloric  tests,  the  tech- 
nique and  significance  of  which  were  first  established  by  Dr. 
Barany  of  Vienna,  depend  upon  the  following  easily  demonstrable 
facts : 

(a)  If  we  irrigate  either  ear  of  a  normal  person  with  water 
at  body  temperature,  no  objective  or  subjective  phenomena  result. 

(b)  If  we  repeat  this  experiment  with  water  appreciably 
below  body  temperature,  we  shall  observe  the  following  evidences 
of  vestibular  irritation,  viz.,  (1)  rotary  nystagmus  toward  the 
ear  not  irrigated;  (2)  the  patient  experiences  vertigo,  and  (3) 
exhibits  marked  disturbances  of  equilibrium. 

(c)  If  we  substitute  in  this  experiment  hot  water,  or  water  con- 
siderably above  blood  temperature,  we  shall  induce  exactly  the 
same  phenomena  with  these  differences,  viz.,  (1)  the  quick  nys- 
tagmic movement  will  be  toward  the  ear  irrigated,  and  (2)  the 
ataxia  will  exhibit  certain  differences,  in  accordance  with  laws 
to  be  referred  to  later. 

CHARACTER  OF  VESTIBULAR  NYSTAGMUS.  To  estab- 
lish a  claim  to  vestibular  origin,  a  nystagmus  must  present  the 
following  characteristics:  (1)  It  must  be  composed  of  a  quick 
movement  in  one  direction,  and  a  slow  movement  in  the  opposite 
direction;  (2)  it  is  increased  usually  in  rapidity,  and  always  in 
length  of  excursion,  when  the  eyes  are  turned  voluntarily  in  the 
direction  of  the  quick  movement.  (3)  It  becomes  weaker  or  may 
disappear  wholly  when  the  eyes  are  turned  in  the  direction  of 
the  slow  nystagmic  movement.  The  above  are  invariable  char- 
acteristics of  nystagmus  of  vestibular  origin,  whether  produced 
by  experimental  irritation  or  in  the  course  of  acute  labyrinthine 
disease. 

Vestibular  nystagmus  may  be  horizontal,  oblique,  vertical,  or 
rotary.  The  nystagmus  caused  by  acute  labyrinthine  disease  is 
almosl  invariablv  rotary. 
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BAEANY'S  TIIKORY  AS  TO  THE  CAUSE  OF  THE  CALORIC 
REACTION.*  We  mus1  regard  the  whole  Labyrinthine  cavity  as 
;i  vessel  containing  fluid  of  temperature  probably  identical   with 


FIG.    2. 
Inner  tympanic  wall  (size  exaggerated).      1.  Horizontal  canal.     2.   Anterior 
vertical   canal,  ampullar   end. 

that  of  the  blood.  If  now,  we  bring  cold  or  hot  water  in  con- 
tact with  one  wall  of  this  vessel,  the  specific  gravity  of  that  part 
of  the  contained  fluid  nearest  this  wall  will  be  increased  or  re- 


♦Barany.     Physiologie    und     Pathologic    des    Bogengang-Apparates     beim 
Menschen.      1907.     pp.   27-29. 
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duced,  and  will  sink  or  rise  according  to  the  physical  laws  gov- 
erning fluids  of  different  specific  gravity.  The  parts  of  the  semi- 
circular canal  system  nearest  the  surface  of  the  inner  tympanic 
wall  are:  (1)  the  anterior  part  of  the  horizontal  canal,  (2)  the 
external  or  ampullar  third  of  the  anterior  vertical  canal,  which 
points  almost  directly  downward.  Syringing  the  ear  with  cold 
water  would  therefore  influence  the  temperature  first  at  these 
points.  With  the  head  in  the  upright  position,  however,  endo- 
lymph  movements  in  the  horizontal  canal  would  be  prevented  by 
its  horizontal  position.  On  the  other  hand,  sudden  cooling  of 
the  ampullar  end  of  the  anterior  vertical  canal  would  by  con- 
densation of  the  endolymph  at  this  point  give  rise  to  an  endo- 
lymph  movement  downward  toward  its  ampulla  (Fig.  2).  That 
this  experiment  in  normal  persons  is  invariably  followed  by 
rotary  nystagmus  toward  the  opposite  side  is  in  exact  accordance 
with  Ewald's  experiments.  This  theory  of  the  causation  of 
caloric  nystagmus  is  further  supported  by  the  fact  that  if  the 
head  is  quickly  inverted,  so  that  the  top  of  the  head  is  directed 
downward  toward  the  Moor,  the  direction  of  the  nystagmus  is 
reversed,  i.  e.,  is  now  toward  the  ear  irrigated.  That  the  use  of 
hot  water,- — which  by  reducing  specific  gravity  would  cause  an 
endolymph  movement  in  the  opposite  direction, — invariably  gives 
rise  to  rotary  nystagmus  toward  .the  ear  irrigated,  lends  further 
support  to  this  view  of  its  causation. 

The  value  of  these  experiments  depends  upon  the  fact  that  after 
the  vestibular  apparatus  has  been  destroyed. — either  surgically 
or  by  disease. — no  reaction  follows  the  application  of  heat  or  cold. 
The  caloric  tests  are  therefore  invaluable  as  a  means  of  deter- 
mining impairment  or  loss  of  vestibular  function. 

ROTATION  OR  TURNING  EXPERIMENT.  When  a  normal 
individual,  seated  with  head  erect  upon  a  revolving  chair,  is 
turned  fairly  rapidly  in  either  direction, — let  us  say  to  the  left, — - 
;i  horizontal  nystagmus  is  set  up.  with  the  quick  eye  movement 
in  the  direction  in  which  he  is  turned, — i.  e..  to  the  left.  When 
the  rotations  are  suddenly  arrested,  the  nystagmus  is  reversed, — 
the  quick  eye  movements  being  now  to  the  right. 

Barany's  experiments  with  a  large  number  of  supposedly  nor- 
mal persons  showed  that  ten  fairly  rapid  rotations  produce  a 
maximum  reaction,  and  that  the  average  duration  of  the  nys- 
tagmus following  this  experiment  is  forty  to  forty-five  seconds. 
This  describes  the  average,  with  grea!  variations,  in  individuals. 
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EXPLANATION  OF  ROTATIONAL  NYSTAGMUS  IN  AC- 
CORDANCE WITH  EWALD'S  EXPERIMENT'S.  The  mechani- 
cal influence  of  sudden  turning  of  the  head  in  the  horizontal  plane 
upon  the  fluid  in  any  particular  canal  depends  upon  the  relation 
which  the  plane  of  this  eanal  bears  to  the  horizontal  plane.  Thus. 
with  head  erect,  the  horizontal  canals  are  approximately  in  the 
horizontal  plane.  When  the  head  is  suddenly  turned  in  cither 
direction, — let  us  say  to  the  right, — the  fluid  in  these  canals,  by 
reason  of  its  inertia, — at  first  lags  behind, — i.  e.,  suffers  an  initial 
displacement  in  the  opposite  direction.  This  initial  endolymph 
movement  in  the  right  horizontal  canal  is  toward  its  ampulla, 
while  in  the  left  horizontal  it  is  toward  the  small  end  of  the 
canal.  Now,  according  to  Ewald's  experiments,  these  are  pre- 
cisely the  endolymph  movements  which  in  these  canals  would 
give  rise  to  nystagmus  to  the  right,  and  this  phenomenon  is  al- 
ways present  during  ten  rotations  to  the  right.  When,  however, 
the  rotations  are  suddenly  stopped,  there  occurs, — again  by  rea- 
son of  its  inertia, — an  endolymph  displacement  in  the  opposite 
direction,  with  the  result  that  the  direction  of  the  nystagmus  is 
reversed,  i.  e.,  rotation  to  the  right  is  followed  by  nystagmus  to 
the  left. 

During  rotation  about  a  vertical  axis,  it  is  evident  that  the 
endolymph  movement  in  any  eanal  is  at  its  maximum  when  the 
canal  lies  in  the  horizontal  plane,  and  becomes  progressively  less 
as  the  plane  of  the  canal  is  changed  and  the  angle  of  extension 
between  its  plane  and  the  horizontal  plane  is  increased.  Finally. 
when  the  plane  of  the  canal  becomes  vertical, — i.  e.,  is  at  right 
angles  to  the  plane  of  rotation,  no  appreciable  endolymph  move- 
ment results  from  rotation  in  the  horizontal  plane.  Obviously, 
therefore,  during  rotation  with  the  head  erect  the  influence  of  tin- 
two  vertical  canals  is  practically  eliminated.  When,  however,  the 
head  is  bent  directly  forward,  or  directly  backward,  to  an  angle 
of  90°  with  the  vertical,  the  horizontal  canals  fall  approximately 
into  the  vertical  plane,  while  the  posterior  vertical  canals  are 
brought  more  nearly  into  the  horizontal  plane.  With  the  head  in 
this  position,  therefore,  rotation  about  a  vertical  axis  gives  rise  to 
a  nystagmus  induced  largely  by  endolymph  movement  in  the 
posterior  vertical  canals. 

RULE  FOR  DETERMINING  THE  FORM  OF  NYSTAGMUS 
WHICH  SHALL  FOLLOW  ROTATION.*  Sitting  erect  upon  a  re- 

♦BArany.      Ibid.   pp.    12-13. 
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volving  chair,  a  person  revolves  about  a  vertical  axis.  If  now  Ave 
imagine  his  eye  cut  through  in  a  horizontal  plane,  i.  e.,  by  a  plane 
;it  right  angles  to  the  axis  about  which  lie  revolves. — it  is  evident 


FIG.     3. 
Illustrating     rule    for    determining    the    forms     of    nystagmus    following 
rotation. 


thai  this  section  will  describe  a  line  upon  the  cornea  which  will 
vary  according  to  the  position  of  the  head.  This  line  will  indi- 
cate the  form  of  ihe  uystagmus.    Thus,  with  head  erect,  Ihe  hori- 
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zontal  plane  in  bisecting  the  eye  will  form  a  line  passing  hori- 
zontally across  the  cornea  and  produce  a  horizontal  nystagmus 
(  Pig.  3,  A).  With  head  bent  laterally  toward  the  shoulder,  so  ;is 
to  form  an  angle  of  45°  witli  the  vertical,  a  horizontal  section 
will  he  indicated  by  ;i  lino  passing  obliquely  across  the 
cornea  and  produce  an  oblique  nystagmus  (Fig.  3,  B).  II'  the 
head  is  bent  fully  toward  the  shoulder,  so  as  to  form  an  angle 
of  !M)°  with  the  vertical,  the  eye  will  he  bisected  in  ;i  plane  at 
right  angles  to  its  transverse  diameter,  and  give  rise  to  a  vertical 
nystagmus  (Fig.  3,  C.)  With  head  bent  forward,  so  that  the 
face  look-s  directly  downward,  the  horizontal  plane  would  divide 
I  he  orbit  so  as  to  remove  a  segment  which  would  include  the 
iris.  It  should,  therefore,  be  indicated  by  a  circular  line  about 
the  iris.  The  character  of  the  nystagmus,  however,  is  indicated 
by  the  points  of  contact  at  which  the  horizontal  plane  enters 
the  orbit,  and  not  by  those  at  which  it  cuts  its  way  out.  With 
iiead  bent  directly  forward,  therefore,  a  horizontal  section  is 
indicated  by  a  curved  line  above  the  iris;  and  turning  to  the 
right,  will  lie  followed  by  rotary  nystagmus  to  the  left  (Fig.  :i 
D).  With  head  bent  directly  backward,  so  that  the  eye  looks 
upward,  a  horizontal  section  describes  a  curved  line  below  the 
iris.  With  head  in  this  position,  rotation  to  the  right  is  followed 
by  rotary  nystagmus  to  the  left.  But  in  this  case  the  concavity 
of  the  nystagmic  curve  is  directed  upward   (E). 

This  rotation  experiment  is  particularly  instructive  since  it 
enables  us  to  induce  at  will  different  forms  of  nystagmus,  and 
to  study  the  accompanying  variations  of  vertigo  and  ataxia. 

VESTIBULAR     SYMPTOMS     IN     ACUTE     SUPPURATIVE 
LABYRINTHITIS. 

We  must  now  revert  for  a  moment  to  the  clinical  side  of 
labyrinthine  disease.  In  this  we  shall  confine  ourselves  to  a  very 
brief  synopsis  of  the  symptoms  referable  to  vestibular  irritation. 

Let  us  assume  that  the  patient  is  suffering  from  a  suppurative 
otitis  media  of  the  right  ear,  from  which  the  infection  has  spread 
to  the  inner  ear.  Shortly,  or  immediately,  after  the  invasion  of 
the  labyrinth,  he  experiences  distressing  vertigo  which  usually, 
hut  not  invariably,  forces  him  to  go  to  bed.  Examination  of 
the  eyes  discloses  marked  nystagmus  toward  the  left  (sound) 
side.     The  nystagmus  is  at  this  time  usually  present  in  whatever 
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position  the  eyes  may  be  turned,  but  is  aggravated  when  they  are 
turned  toward  the  left  (i.  e..  in  the  direction  of  the  quick 
nystagmic  movement),  and  is  minimized  when  they  are  volun- 
tarily held  in  the  opposite  direction.  The  vertigo  is  usually  of 
rotary  character,  surrounding  objects  seeming  to  rotate  about 
him  in  a  bewildering  fashion.  If  supported  in  the  upright  posi- 
tion, objects  seem  to  rotate  in  a  vertical  plane,  usually  from  the 
right  (diseased)  side  toward  the  left.  Occasionally  they  seem 
to  rotate  in  the  opposite  direction.  When  lying  upon  his  back, 
the  plane  of  seeming  rotation  is  changed  from  the  vertical  to 
the  horizontal.  With  eyes  closed  he  has  the  impression  of  himself 
rotating.  If  able  to  stand,  he  is  markedly  unsteady,  and  with 
eyes  closed  falls,  or  tends  to  fall,  to  the  right  (diseased)  side. 
At  the  onset,  nausea  and  vomiting  are  very  frequent,  if  not  in- 
variable, symptoms.  All  these  symptoms  are  of  lessened  severity 
while  he  lies  quietly  in  bed.  He  usually  maintains  voluntarily, 
therefore,   a   quiet  position. 

COURSE  OF  THE  DISEASE.  All  of  the  above  symptoms 
usually  subside  fairly  rapidly,  and  in  certain  regular  order, 
that  is  to  say,  the  vertigo  and  ataxia  regularly  disappear  before 
the  nystagmus.  By  the  end  of  the  first  week  the  vertigo  may 
have  ceased  to  distress  the  patient  as  he  lies  quietly  in  bed. 
while  the  nystagmus  may  be  still  very  marked.  Sudden  or 
violent  head  movements,  may,  however,  induce  recurrence. 
Prom  the  end  of  the  second  to  the  end  of  the  fourth  week,  not 
only  the  vertigo  and  ataxia,  but  also  the  spontaneous  nystagmus, 
may  have  completely  disappeared.  The  patient  is  now  free  from 
subjective  symptoms  referable  to  vestibular  irritation,  and  may 
be  able  to  walk  or  move  in  all  normal  ways  without  discomfort. 
He  has  now  entered  upon  the  stage  of  the  disease  in  which  it  is 
of  the  greatest  importance  to  gauge  the  amount  of  injury  to  the 
labyrinth  by  means  of  the  caloric  test. 

DEDUCTIONS   TO   BE   DRAWN  PROM   THE   CALORIC  RE- 
ACTIONS. 

1.  If  irrigation  of  the  diseased  ear  is  followed  by  normal  re- 
actions, we  may  assume  with  confidence  that  the  labyrinth  has 
been  the  seat  of  a  comparatively  mild  lesion  which  has  under 
gone  resolution,  leaving  the  vestibular  structures  intact  and 
functionating.     Prognosis  good. 
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2.  IF.  on  the  other  hand,  after  irrigation  with  heat  or  cold, 
persisted  in  from  'A  to  5  minutes,  no  caloric  reactions  are  induced, 
we  may  conclude  that  the  labyrinth  is  the  seat  of  a  suppurative 
process  which  has  either  destroyed  the  vestibular  structures,  or 
at  least  has  resulted  in  injury  sufficiently  severe  to  have  annulled 
the  vestibular  function  or  irritability  to  thermal  stimuli.  This  con- 
dition describes  the  so-called  latent  stage  of  suppurative 
labyrinthitis;  in  which  the  ultimate  prognosis  is  grave. 

In  the  minds  of  many.  Barany's  name  seems  to  be  associated 
chiefly  with  the  caloric  test.  To  my  mind  the  value  of  his  studies 
depends  equally  upon  the  tact  that  they  have  enabled  him  to 
establish  certain  more  or  less  definite  constant  ^relations  between 
vestibular  nystagmus  and  the  attendant  phenomena  of  vertigo 
and  ataxia.  If  we  can  accept  his  hypothesis  that  the  same  laws 
govern  the  spontaneous  nystagmus  of  labyrinthine  disease  and 
the  induced  nystagmus  of  experimental  vestibular  irritation,  it 
is  evident  that  we  may  resume  our  studies  of  labyrinthine  disease 
with   a  surer  hand. 

Barany's  studies  have  led  him  to  formulate  the  following  laws 
as  governing  the  spontaneous  vertigo  and  ataxia  of  vestibular 
disease  : — 

(a)  Spontaneous  vertigo  of  vestibular  origin  is  always  ac- 
companied by  spontaneous  vestibular  nystagmus,  and  is  always 

increased  when  the  eyes  are  voluntarily  turned   in  the  direction 
of  the  quick  nystagmic  movement. 

(b)  Vestibular  ataxia  is  always  accompanied  by  vestibular 
nystagmus,  and  is  always  influenced  by  the  position  of  the  head. 

(c)  A  person  having  vestibular  nystagmus  tends  to  move  in 
the  plane  of  the  nystagmus  and  to  fall  in  the  direction  opposite 
to  the  quick  nystagmic  movement. 

If,  as  Barany  believes,  these  are  constant  relations  between  the 
three  components  of  the  symptom  complex  characteristic  of  acute 
labyrinthine  disease,  it  is  obvious  that  we  have  control  tests  by 
which  we  may  gauge  the  value  of  single  symptoms.  Thus  vertigo 
which  is  not  accompanied  by  nystagmus,  even  when  the  eyes  are 
turned  strongly  in  the  direction  away  from  the  suspected  laby- 
rinthine lesion,  and  which  is  not  influenced  by  the  position  of  the 
eyes,  has  little  value  as  pointing  to  labyrinthine  disease.  Dis- 
turbances of  equilibrium  which  are  not  accompanied  by  nystag- 
mus, and  are  not  influenced  by  the  position  of  the  head,  can  hard- 
ly be  assumed  to  be  of  vestibular  origin. 

Let  us  re-state   briefly  the   laws   governing  vestibular   ataxia 
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and  test   their  value  as  applied  to  the  ataxia  following  the  rota- 
tion, or  turning,  experiment. 

1.  Vestibular  ataxia  is  always  influenced  by  the  position  of 
the  head. 

2.  A  person  exhibiting  vestibular  nystagmus  tends  to   move 


RM< 


I    [G.      4. 
X.     Direction    and    plane    of    nystagmus.      RM.      Reaction    movement    (i.    e. 
direction  and  plane  in  which   body   tends  i"  move). 
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within  the  plane  of  the  nystagmus  and  to  fall  in  the  direction 
opposite  to  that  of  the  quick  nystagmic  movement. 
11  seems  to  me  thai   we  shall  obtain  a  clearer  understanding, 

and  avoid  apparent  contradictions,  of  the  latter  rule,  if  it  be  made 
to  read  as  follows : 

A  person  exhibiting  vestibular  ataxia  tends  to  rotate  within  the 
plane  of  the  nystagmus  and  in  the  direction  opposite  to  that  of  the 
quick  nystagmic  movement. 

This  tendency  to  rotation  is  about  an  axis  passing  through  the 
patient's  head,  and  he  falls  or  tends  to  fall  only  as  this  rotation, 
mollified  by  his  contact  with  the  earth,  throws  bis  body  in  one  or 
the  other  direction. 

Let  us  now  observe  a  person  who,  seated  with  head  erect,  has 
been  turned  ten  times  to  the  right.  When  the  rotations  are  sud- 
denly stopped, Jhe  exhibits  well  marked  horizontal  nystagmus  to 
the  left.  He  also  experiences  vertigo.  Let  him  at  once  stand. 
and.  with  head  still  erect  and  feet  closely  approximated,  close  his 
eyes.  The  nystagmus  being  in  the  horizontal  plane,  the  reaction 
movement  should  be — not  falling  but  gradual  turning  in  the 
horizontal  plane  to  the  right  I  Pig.  4). 

This,  however,  may  nol  be  demonstrated,  i.  e.,  he  may 
stand  quietly.  Let  us  investigate  the  first  rule  which 
declares  that  vestibular  ataxia  must  be  influenced  by  the 
position  of  the  head.  Direct  him  to  bend  the  head  forward 
to  an  angle  of  90°,  so  that  the  face  looks  directly  downward 
The  plane  of  the  nystagmus  is  now  changed  from  the  horizontal 
to  the  vertical,  and  the  nystagmus  being  to  the  left,  the  head 
tends  to  rotate  in  the  opposite  direction, — i.  e.,  toward  the  righl 
shoulder.  This,  however,  throws  bis  body  to  the  left.  That  this 
contradiction  of  the  rule  that  the  patient  usually  falls  or  moves 
in  the  direction  opposite  to  the  nystagmic  movement  is  apparent 
rather  than  real,  is  made  clear  by  the  accompanying  diagram 
(Fig.  5). 

If  he  had  bent  his  head  directly  backward  to  an  angle  of  90  . 
instead  of  forward,  he  would  inevitably  have  fallen  in  the  opposite 
direction,  as  shown  by  Fig.  6. 

Another  example  may  be  cited  in  the  rotary  nystagmus  fol- 
lowing the  caloric  tests,  or  that  occurring  in  acute  labyrinthitis. 
Here  the  plane  of  the  nystagmus  being  vertical  rather  than  hori- 
zontal, the  patient,  standing  with  the  head  erect,  falls  in  the 
direction  opposite  to  the  quick  eye  movement.  And  since,  in 
suppurative    labyrinthitis    the    nystagmus    is    practically    always 
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X.      Direction    and    plane   of   nystagmus.      RM.      Reaction    movement    (i.    e. 
direction   and    plane   in   which   bodj    tends   to    move). 
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N.      Direction    and    plane    of    nystagmus.      RM.      Reaction'  movement    (i.    e. 
dh'ection  and  plane  in  which  body  tends  to.  move). 
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toward  the  sound  ear.  it  is  perfectly  correct  to  say  that  he  falls 
usually  in  the  direction  of  the  diseased,  ear.  It  must  not  he  for- 
gotten, however;  that  in  certain  forms  of  circumscribed  irritative 
labyrinthitis  the  nystagmus  is  in  the  direction  of  the  diseased  ear. 
in  which  case  the  patient  would  of  course  fall,  or  tend  to  fall,  in 
the  direction  of  the  sound  ear. 

The  other  contention  of  Barany, — viz.,  that  vestibular  vertigo 
and  vestibular  ataxia  are  invariably  accompanied  by  some  degree 
of  vestibular  nystagmus, — is  of  decided  clinical  importance.  So 
far  as  the  phenomena  induced  by  the  rotation  and  caloric  tests 
may  be  relied  upon,  this  contention  is  substantiated.  In  my 
experience  these  experiments  have  in  normal  persons  been  invari- 
ably followed  by  vertigo  and  ataxia,  usually  pronounced,  and  by 
nystagmus,  and  in  no  case  have  the  vertigo  aud  ataxia  been  found 
to  persist  after  the  nystagmus  has  disappeared.  I  have  personally 
never  seen  a  case  of  labyrinthine  disease  in  which  vertigo  and 
ataxia  have  persisted  after  disappearance  of  the  nystagmus. 

Naturally,  when  one  has  so  often  to  deal  with  hysterical  and 
neurasthenic  patients  suffering  from  inter-current  aural  disease, 
one  may  meet  with  apparent  contradictions  to  any  law  dealing 
with  subjective  symptoms  (e.  g.,  vertigo),  or  with  objective 
symptoms  which  may  be  under  the  unconscious  influence  of  the 
will  (e.  g.,  disturbed  equilibrium.),  it  is  now  an  established  fad 
that  many  neurasthenic  patients  exhibit  under  certain  conditions 
certain  peculiar,  uncontrollable  eye  movements  which  are  not  of 
vestibular  origin  and  in  no  way  resemble  vestibular  nystagmus. 
In  like  manner,'  it  is  obvious  that  vertigo  and  apparent  disturb- 
ance of  the  equilibrium  may  in  neurasthenic  patients  depend 
wholly  upon  the  functional  disorder  of  the  general  nervous  system. 

The  far-reaching  influence  which  Barany \s  theories,  if  accept- 
ed, must  exert  upon  our  conception  of  labyrinthine  disease  is 
emphasized  when  we  consider  their  points  of  divergence  from  the 
theory  and  practice  of  von  Stein.  Barany  holds  that  disturbance 
of  equilibrium  is  characteristic  only  of  the  acute  stage  of  laby- 
rinthine disease,  and  that  it  regularly  disappears  as  the  lesion 
advances,  either  toward  resolution  or  toward  destruction  of  the 
vestibular  structures.  This  view  is  supported  by  the  fad  that 
vestibular  ataxia  as  a  subjective  symptom  rapidly  disappears 
after  surgical  destruction  of  the  Labyrinth.  Barany,  therefore, 
attaches  little  importance  to  disturbed  equilibrium  as  a  diagnostic 
sign  in  the  latent  or  chronic  staye  of  suppurative  labyrinthitis. 

\'<>n  Stein  lias  elaborated  exhaustive  methods  of  eliciting  symp- 
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toms  of  disturbed  equilibrium  requiring,  according-  to  his  own 
statement,  one  or  even  three  hours  for  the  thorough  examination 
of  a  single  patient.  Since  such  an  examination  would  be  quite 
impossible  in  the  acute  stage  of  suppurative  labyrinthitis,  it  is 
clear  that  von  Stein  regards  his  tests  as  appropriate  t<>  the  Later, 
or   chronic,   stage   of  the   disease. 

Barany  believes  that  in  the  chronic  stage  of  suppurative 
Labyrinthitis  the  vestibular  apparatus  in  the  greal  majority  of 
i  ases  is  no  longer  responsive  to  the  usual  stimuli  i  i.  e.,  that  its 
function  is  abolished),  and  that  it  is  therefore  illogical  to  exped 
disturbance  of  equilibrium  as  a  result  of  disease  localized  in  an 
organ  which  is  not  essential  to  static  or  dynamic  equilibrium, 
and  which  moreover  is  no  longer  irritable. 

Von  Stein  apparently  believes  that  at  no  stage  of  suppurative 
Labyrinthitis  are  disturbances  of  equilibrium  absent;  and  that 
while  these  disturbances  may  not  interfere  with  the  patient's 
ability  to  walk  or  stand  normally,  they  may  be  clearly  demon- 
strated by  requiring  him  to  perform  certain  acts  in  which  he  is 
not  practiced  by  daily  custom. — e.  g\,  jumping  or  hopping  with 
eyes  closed,  standing  alternately  on  one  foot  and  the  other  Idol. 
standing  on  an  inclined  plane,  etc. 

A  possible  source  of  error  in  all  such  tests  lies  in  the  fact  that 
different  individuals. — depending  perhaps  on  differences  of  age. 
muscular  strength,  general  physical  condition,  or,  if  you  please, 
upon  physiological  variations  in  the  normal  power  of  static  or 
dynamic  control. — may.  when  called  upon  to  perform  any  unusual 
muscular  feat,  exhibit  apparent  disturbances  of  equilibrium 
which  cannot  properly  be  referred  to  any  organic  lesion. 

It  is  now  generally  conceded  that  vestibular  ataxia  is  a  symp- 
tom induced  by  vestibular  irritation,  acting  either  upon  the  dis- 
eased labyrinth,  or  by  ablation  of  its  function  through  disturbed 
balance  of  the  unopposed  healthy  organ;  and,  further,  that  it 
rapidly  disappears  as  a  subjective  symptom  after  the 
diseased  labyrinth  has  been  destroyed  surgically  or  its 
function  (i.  e..  irritability)  completely  annulled.  If.  there- 
fore, von  Stein's  tests  elicit  a  veritable  vestibular  ataxia 
in  the  chronic  stage  of  labyrinthine  suppuration.  we 
must  assume  that  it  is  due.  not  to  irritation  of  the  diseased 
and  non- functionating  labyrinth,  but  to  excitation  of  the  sound 
labyrinth  which  is  no  longer  balanced  by  an  opposed  healthy 
organ.  But  if  von  Stein's  tests  give  positive  results  only  by 
reason   of  ablation   of  function   in   the   diseased  labyrinth,   why 
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should  we  resorl  to  so  uncertain  and  exhausting  an  examination 
when  far  more  definite  data  may  be  obtained  by  so  simple  a  pro- 
cedure as  the  caloric  test? 

DISCUSSION. 

J)r.  W.  L.  Ballenger,  of  Chicago,  referring  to  the  rotation  test, 
said  that  in  each  semicircular  canal,  irritation  of  the  hair  cells 
of  the  ampulla  varied  according  to  the  direction  from  which  the 
irritant  was  applied.  In  the  horizontal  canal,  for  instance,  me- 
chanical irritation,  e.  g.,  endolymph  movement,  from  the  canal 
toward  ampulla,  produced  stronger  irritation  and  therefore 
stronger  nystagmus,  than  stimulation  from  opposite  direction, 
i.  e.,  from  the  vestibule.  In  the  anterior  vertical  canal,  however, 
this  was  reversed,  the  strongest  irritation  being  produced  by 
endolymph  displacement  from  the  direction  of  the  vestibule. 
These  facts  had  been  brought  out  in  Dr.  Kerrison's  description 
of  Ewald's  experiments,  and  helped  to  explain  the  phenomena  of 
the  caloric  and  rotation  experiments. 

Dr.  George  F.  Cott.  of  Buffalo.  \.  V..  said  that  if  a  patient 
stands  with  his  feet  together  and  endeavors  to  walk  straight 
ahead  with  his  eyes  closed,  he  will  walk  at  quite  an  angle,  i.  e.. 
towards  the  side  of  the  disease.  The  semicircular  canals  were 
about  the  size  of  a  pin  and  the  ampullae  about  the  size  of  a  pin 
head,  and  it  was  claimed  by  English  otologists  that  it  is  a  phy- 
sical impossibility  for  the  fluid  currents  to  be  produced  by  rota- 
tion. As  a  matter  of  fact,  for  all  practical  purposes,  there  is  a 
fluid  movement.  If  the  reflexes  have  become  abolished,  one  does 
not  get  the  reaction  at  the  end  of  two  or  three  minutes.  In  the 
caloric  test  if  water  is  forced  in  upon  the  drum-head  then  the  tesl 
might  be  painful.  It  must  be  thrown  in  towards  the  posterior- 
inferior  wall.  A  difference  should  be  made  between  infectious 
and  serous  labyrinthitis.  In  acute  diffuse  labyrinthitis,  whether 
infectious  or  serous,  hearinu  is  destroyed,  except  that  in  the 
serous  variety  perception  of  high  notes  may  be  retained. 

Dr.  Edward  15.  Dench.  of  New  York  city,  was  glad  Dr.  Colt 
had  brought  \\])  the  question  of  deviation  to  the  affected  side. 
which  thi'  speaker  had  noted  in  a  number  of  cases  id'  mild  infec- 
tion of  the  labyrinth.  In  the  early  stages  id'  the  disease  there  was 
nystagmus  to  the  same  side:  later,  however,  it  was  to  the  oppo- 
site side.       lb-  agreed  with  Dr.  Kerrison  that  the  balancing  tests 
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were  unreliable.     He  did  ao1  agree  with  Dr.  Cotl  with  reference 
to  the  method  of  making  a  differential  diagnosis  between  infec 
tious  and  serous  labyrinthitis.     He  had  under  observation  several 
eases  in  which  both  labyrinth  and  semicircular  canals  had   been 
drained  and  in  which  the  hearing  was  fairly  good. 

Dr.  Goldstein  thought  the  procedures  of  Barany  and  von  Stein 
would  bear  modification.  He  had  had  ;i  case  of  otosclerosis  in 
which  the  calorie  reaction  was  not  produced  in  three  minutes,  in 
another  ease,  lie  had  irrigated  fifteen  minutes  before  getting  the 
reaction.  In  the  same  case,  the  rotation  test  produced  uystagmus 
only  after  turning  ten  of  fifteen  times. 

Dr.  Norval  II.  Pierce,  of  Chicago,  called  attention  to  the  fad 

that  unless  one  exercised  care  in  tlie  amount  of  force  employed 
in  the  Barany  test  a  nystagmus  might  he  produced  which  was 
mechanical  rather  than  caloric.     He  used  ;i  small  stream.     He  had 

done  a  good  deal  of  work  with  this  test  and  had  found  that  it 
does  not  always  act  in  the  same  way,  nor  the  same  at  different 
times  in  the  same  individual.  One  fact  was  certain;  that  when 
a  labyrinth  is  destroyed  by  a  suppurative  process  the  caloric  lest 
will    be   negative.      There   were   many    phases   id'  the  subject    yet    to 

be  worked  out  more  definitely. 

Dr.  Dench  cited  the  case  of  a  young  girl  who  had  nystagmus  on 

both  sides.  The  caloric  test  was  negative.  The  nystagmus  and 
the  vomiting  persisted,  and  he  was  convinced  that  the  trouble 
was  in  the  cerebellum,  lie  operated  and  found  around  the  sheath 
of  the  auditory  nerve  a  cerebellar  abscess. 

Dr.  Kerrison.  in  closing  the  discussion,  said  that  in  diffuse  sup 
purative  labyrinthitis,  the  hearing  was  probably  always  lost, 
though  cases  of  circumscribed  labyrinthitis  had  been  recorded  in 
which  considerable  hearing  power  remained.  Referring  to  Dr. 
Dench 's  report  of  a  ease  in  which  useful  hearing  remained  after 
the  labyrinth  had  been  operated  upon,  Dr.  Kerrison  said  that  the 
functional  examination  of  such  patients  without  the  use  of 
Barany's  noise  instrument  was  sometimes  misleading.  He  cited 
a  ease  under  his  observation  in  which  the  patient  appeared  to 
hear  various  sounds  with  the  sound  ear  tightly  closed  with  the 
finger,  bud  could  hear  absolutely  nothing  with  Barany's  noise 
instrument  in  the  sound  car.     Tn  spite  of  contrary  reports,  there 
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could  be  no  doubt  thai  after  operative  destruction  of  the  labyrinth 
the  hearing  is  always  completely  lost. 

With  reference  to  Dr.  Goldstein's  case  in  which  the  caloric, 
nystagmus  appeared  only  after  fifteen  minutes  of  continuous  irri- 
gation, Dr.  Kerrison  thought  that  this  could  hardly  be  regarded 
as  a  caloric  reaction,  since  after  fifteen  minutes  of  irrigation  with 
cither  hot  or  cold  water,  the  different  parts  of  the  semi-circular 
canal  system  would  probably  have  reached  a  uniform  tempera- 
lure.  Dr.  Norval  Pierce  had  alluded  to  the  occasional  difficulty, 
in  the  calorie  test,  in  determining  whether  an  observed  nystagmus 
was  really  due  to  thermal  stimuli;  i.  e.,  was  really  a  caloric  re- 
action. Dr.  Kerrison  suggested  that  such  a  doubt  might  be  easily 
settled  by  using  alternately  hot  and  cold  water,  which  should 
reverse  The  direction  of  the  nystagmus.  This,  however,  was  apt 
to  induce  nausea  and  vomiting. 


PAPER: 

THYROIDECTOMY. 

By  GEORGE    I'.   COTT,   M.    D.,    Buffalo,  X.    V. 

Patients  suffering  with  difficult  breathing  or  only  a  sense  of 
slight  pressure,  presenl  themselves  to  the  laryngologist  for  treat- 
ment. We  examine  the  interior  of  the  larynx  and  find  it  normal  ; 
by  direct  tracheoscopy  there  may  be  some  lateral  or  bilateral 
compression  of  the  trachea  or  anteroposterior  narrowing  of  its 
lumen.  In  other  cases  nothing  abnormal  is  noticed,  yet  this 
sense  of  pressure  is  felt  by  the  patienl  more  especially  upon 
sligh.1  exertion,  such  as  going  upstairs,  running  or  I'asl  walking, 
etc. 

Besides  this  complaint  of  pressure,  in  advanced  cases,  the 
patient  may  be  extremely  nervous,  fidgety,  very  excitable,  with  a 
frightened  stare,  pulse  high,  sleeplessness,  constipation  and  con- 
stant trembling,  especially  of  the  hands.  Or  the  complaint  may 
be  that  the  neck  seems  to  be  getting  larger  or,  after  having  in- 
creased in  size,  again  recedes.  In  another  class  of  cases  the  neck 
continues   to   increase   slowly   but    persistently. 

The  symptoms  are  local  or  constitutional,  acute  or  chronic. 
Local  symptoms  are  pressure  or  apparent  pressure,  hypertrophy 
withoul  pressure  projecting  externally,  hypertrophy  internally 
around  the  trachea  and  esophagus  without  marked  external 
signs  about  the  neck.  The  gland  may  compress  the  trachea 
enough  to  cause  absorption  of  its  rings  and  produce  sudden 
death  by  its  abrupt  closure.  If  pressure  is  bilateral,  the  trachea 
may  dilate  below  the  gland. 

The  esophagus  may  be  involved  with  consequent  difficulty  in 
swallowing.  The  vessels  of  the  gland  may  dilate,  likewise  those 
upon  which  it  presses,  producing  cyanosis. 

The  nerves  which  suffer  most  commonly  are  the  laryngeals, 
vagus  and  hypoglossal.  Laryngeal  muscular  paralysis  may  occur 
or  only  irritation  of  the  nerves,  causing  intermittent  hoarse- 
ness. In  lateral  spreading  it  is  possible  to  compress  the  pos- 
terior auricular  nerve  causing  pain  behind  the  ear.  Constitutional 
symptoms  are  not  necessarily  dependent  upon  a  very  large  gland 
but  upon  one  whose  function  has  become  perverted  and  one  per- 
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haits  which  throws  an  excessive  amount  of  colloid  into  the  cir- 
culation. 

The  symptoms  principally  observed  in  Graves  disease  are 
exophthalmus,  insomnia,  rapid  or  irregular  heart,  trembling  of 
the  extremities,  palpitation,  sweating,  becoming  tired  easily,  hy- 
pertrophied  or  dilated  heart,  and  the  patient  may  be  very 
excitable.. 

The  size  of  the  diseased  gland  varies.  The  tumor  may  become 
as  large  as  a  child's  head  and  may  be  fibrous,  vascular,  follicular, 
cystic,  carcinomatous,  sarcomatous,  tubercular,  syphilitic;  it  may 
be  colloid  or  of  mixed  tissue. 

The  thyroid  gland  is  situated  between  layers  of  deep  facia 
upon  the  trachea,  its  upper  border  being  under  the  cricoid 
cartilage  with  the  lobes  extending  upon  the  wings  of  the  thyroid 
cartilage.  It  is  covered  by  the  sterno-  and  omo-hyoid  and  sterno- 
thyroid muscles  while  the  sterno-cleido-mastoids  overlap  it.  Its 
weight    averages   about    twenty-two    grams   in   this   country. 

The  kind  and  shape  of  the  gland  vary  considerably  as  shown 
by  tht'  illustrations.  Its  location  varies  in  different  patients; 
thus  it  may  he  sub-maxillary,  suhsternal.  intrathoracic  or  diffuse, 
covering  the  front  of  the  neck.  One  lohe  alone  may  produce 
large  lateral  deformity,  etc. 

Goitre  is  most  common  between  the  ages  of  twenty  and  forty 
years. 

In  considering  the  question  of  treatment  we  must  bear  in  mind 
thai  the  function  of  this  gland  is  quite  necessary  to  normal 
metabolism  and  therefore  must  he  preserved.  Kocher  claims  that 
ninety  per  cent  get  well  without  surgical  intervention. 

Our  first  duty  is  to  ascertain,  if  possible,  the  cause,  then  treat 
the  underlying  affection.  In  acute  thyroiditis,  which  runs  a 
rapid  course  perhaps  eight  or  ten  days,  ("rede's  ointment,  ichthyol 
and  mercury  are  beneficial  ;  in  abscess  formation,  drainage  of 
course  becomes  necessary. 

In  other  cases  we  must  study  the  tumor  and  treat  according 
to  our  findings.  Among  the  drugs  of  most  value  are  potassium 
iodide,  iodine,  thyroid  extract,  thyroideetine,  iodothyrin,  etc. 

A  -wet  doth  may  he  dipped  in  twenty  per  cent  solution  of 
potassium  iodide  and  used  as  a  bandage  during  the  night. 
Tincture  of  iodine  may  he  painted  over  the  tumor  or  twenty-five 
to  fifty  eg.  may  he  injected  into  the  gland  at  intervals  of  a  week 
or  more.  Iodide  of  mercury  ointment  three  per  cent  may  he 
applied  at   night,  or  thyroid  extract.  0.03  g.  T.  I.  I),  gradually  in- 
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Figures  mostly  taken  from  Richardson's  work  on  the  Thyroid  Gland 


—  Retrosternal  goitre  in  a  deep-seated  thyroid  lobe. 
i  Wiihnnan.) 

—  Cystic  goitre,     (v.  Brims.) 

—  Mj  xedeina. 


Intrathoracic  goitre. 
(Dittrich.) 
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creased  to  .30,  to  be  stopped  immediately  if  palpitation  occurs, 
since  then  the  drug  becomes  useless.  Thyroidectine  .30  g.  doses  T. 
1.  D.  is  often  effective. 

Some  patients  must  be  treated  for  weeks  and  others  for  months 
before  much  improvement  takes  place,  the  remedy  may  be  given 
until  there  is  some  positive  indication  to  the  contrary  such  as 
palpitation,  rapid  heart,  sense  of  smothering,  loss  of  flesh,  etc. 
Uegin  treatment  with  a  small  dose  of  whichever  drug  may  be 
selected  and  gradually  increase  to  the  full  dose.  If  no  impression 
is  made  in  three  or  four  months,  further  treatment  is  useless  and 
the  tumor  must  either  be  left  alone  or  removed  by  operation. 

To  treat  the  gland  surgically,  a  knowledge  is  required  not  only 
of  the  pathological  anatomy  but  also  of  the  probable  results  fol- 
lowing its  removal. 

All  cases  are  not  operable,  such  as  retrosternal  and  intra- 
thoracic goitre,  and  all  those  producing  exophthalmia  combined 
with  marked  cardiac  involvement. 

When  the  gland  is  over  active,  we  get  a  condition  known  as 
thyrOidism  or  hyperthyroidism.  This  may  end  in  a  few  days 
or  run  a  number  of  months  or  longer.  AVhen  the  gland  function 
is  lost  there  will  follow  mixedema.  AVhen  the  entire  gland  is 
removed  there  is  still  hope  for  the  patient;  the  parathyroids  take 
up  in  part  the  lost  function.  These  little  beanlike  bodies  lie  be- 
hind the  thyroid  lobes  but  in  close  proximity  and  average  but 
six  m.m.  in  diameter.  They  are  flat  and  of  a  reddish  color. 
What  special  function  they  possess  Is  still  a  matter  of  conjecture. 
just  as  that  of  ali  ductless  glands,  which  are  however  essential  to 
life.  Although  differing  much  in  structure  from  the  thyroid 
gland  yet  they  seem  to  be  able  to  continue  to  act  when  the  latter 
body's  function  is  suspended.  These  little  bodies  must  not  be 
included  when  the  thyroid  lobes  are  removed  or  death  will  be  the 
inevitable  result. 

Operation  is  sometimes  done  for  cosmetic  effect  in  the  young 
or  for  the  relief  of  pressure  or  constitutional  symptoms.  Oc- 
casionally the  removal  of  one  lobe  is  sufficient  especially  if  the 
other  is  only  moderately  large.  When  both  disfigure  the  neck 
they  should  be  removed.  In  cystic  goitre,  opening  the  gland  and 
Tree  drainage  may  become  necessary,  while  a  small  cyst  may  be 
extirpated.  If  the  patient  is  in  a  dangerous  condition  cocaine  or  ■ 
eucaine  solution  one-half  to  one  per  cent  may  be  injected  into 
the  skin:  otherwise  chloroform  is  preferable.  Cocaine  may  also 
be    used    when    one   wants   to   test    the   function   of  the    recurrent 


I-- A  4*^ 


& 


-Absence  of  tlie  isthmus 
(Marshall.) 

-Circular   stricture    of   the 
hachea  from  goitre.     (Demme.) 

-Showing  the  enlarged 
ingoitre.    (Wolfler.) 


-The  position   of  the  para- 
thyroid glands.    (Zuckerkandl.) 

-Goitreoi  accessory 
thyroids.      (Adjutolo.) 


-Absence   of   the  isthmus  with 
pyramid  on  left  side.    (Marshall.) 

-Bayonet   shaped     trachea 
from  bilateral  goitre.  (Demme.) 

-Bending    and    narrowing    of    the 
trachea  by  goitre.    (Demme.) 
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nerve  occasionally,  by  having  the  patient  phonate;  a  test  which 
cannot  be  made  when  chloroform  is  given. 

When  surgical  interference  becomes  necessary,  the  patient 
should  be  prepared  as  in  any  major  operation.  In  anaesthetics 
the  surgeon  is  governed  principally  by  the  condition  of  the 
patient.  In  severe  exophthalmia  it  may  be  better  to  use  local 
anaethesia  :  this  method  is  also  advantageous  while  the  vessels 
are  being  secured  for  the  patient  may  then  phonate  from  time  to 
time  and  thus  indicate  whether  the  laryngeal  nerve  is  caught  in 
the  ligature. 

A  curved  incision,  varying  in  length,  is  made  over  the  tumor 
through  skin  and  platysma.  Then  the  deep  facia  is  cut  through 
and  the  hyoid  muscles  drawn  aside;  if  they  must  be  cut.  the  ends 
should  be  secured  and  later  re-united.  The  tumor,  bluish  in 
color,  will  then  appear.  Blunt  dissection  then  brings  us  to  the 
superior  vessels  which  are  tied  and  cut  between  ligatures.  The 
inferior  thyroid  is  then  located,  but  before  ligation  the  recurrent 
nerve  in nst  he  carefully  sought  and  avoided.  Before  reaching  the 
la  rue  vessels  all  bleeding  points  must  be  secured  and  tied  with 
fine  silk  to  keep  the  field  clear,  for  bleeding  is  usually  very  great. 
It  requires  sometimes  forty  or  fifty  ligatures  to  accomplish  this 
result.  The  capsule  should  not  be  opened,  especially  if  the  tumor 
is  vascular,  as  bleeding  may  be  almost  uncontrollable.  The  gland 
is  then  raised  out  of  its  bed  and  separated  from  the  trachea  very 
carefully.  When  but  one  lobe  is  removed  the  procedure  is  less 
difficult  and  if  one  laryngeal  nerve  is  injured  the  other  still  re- 
mains intact.  It  sometimes  seems  impossible  to  avoid  the  nerve 
for  even  handling  it  may  produce  paralysis.  In  blunt  dissection 
the  parathyroids  must  on  no  account  be  included  nor  must  the 
tumor  he  handled  too  roughly  for  it  is  claimed  that  too  much 
colloid  may  be  sent  into  the  circulation  and  produce  hyperthy- 
roidism which,  added  to  the  already  overloaded  system,  will  de- 
stroy the  patient.  All  vessels  must  be  securely  tied  to  prevent 
secondary  hemorrhage  which  is  always  a  source  of  danger.  The 
wound  is  then  closed  and  a  small  drain  of  gauze  left  in  the  de- 
pendent portion.  This  is  removed  in  two  days  and  the  wound 
closed.  There  is  very  little  reaction  and  in  a  week  or  two  the 
patient  leaves  the  hospital. 

What  result  may  he  expected  after  the  operation:'  Usually  the 
patient  recovers  completely.  Occasionally,  when  one  lobe  only 
is  removed,  the  symptoms  return,  necessitating  an  operation  on 
t  he  ot  her   side. 
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Tumors  on  the  base  of  the  tongue  should  not  be  removed  pro- 
miscuously, for  accessory  thyroids  are  found  there  and  the  gland 
itself  may  be  absent.  A  microscopic  examination  would  reveal 
its  nature.  It'  i1  were  removed  the  same  result  would  follow  that 
is  observed  in  total  extirpation  of  the  eland. 

It  is  well,  if  possible,  to  leave  a  small  portion  of  thyroid  tissue 
or  the  result  may  he  troublesome. 

My  own  results  are  very  good.  In  most  eases  all  the  gland  was 
extirpated  except  thai  a1  the  isthmus,  which  was  adherent  to 
the  trachea  and  forcible  removal  would  serve  no  good  purpose. 
In  the  case  of  a  hoy  of  sixteen,  the  trachea  was  compressed  low 
down  so  that  tracheotomy  did  not  relieve  the  difficult  breathing 
until  a  soft  catheter  was  introduced.  The  patient  had  to  sit  up 
in  bed  for  a  week  until  relieved  by  operation.  He  later  developed 
cataract  of  a  rather  mild  nature,  which  improved  after  several 
years,  and  also  developed  epilepsy  which  was  controlled  by 
bromides.  I  understand  that  now.  after  eighl  years,  he  is  per- 
fectly well. 

Another  patient,  ;i  Normal  School  pupil,  age  -'2.  desired  the 
gland  removed  on  account  of  disfigurement.  It  proved  to  he 
cystic  degeneration,  and  of  small  caliber. 

Another  patient,  age  36,  was  in  bed  six  weeks  when  I  saw  her. 
She  was  running  an  irregular  temperature,  trembling,  sleepless. 
had  an  anxious  stare,  and  slight  exophthalmos.  Gland  was  re- 
moved under  cocaine  and  complete  recovery  followed. 

A  nurse  in  the  State  Hospital,  age  38,  wanted  the  goitre  re- 
moved because  she  could  not  breathe  quite  as  well  as  formerly. 
She  was  pale  hut  had  no  other  symptoms.  The  gland  after  re- 
moval felt  soft  and  was  of  different  appearance  from  any  I  had 
ever  removed.  Microscopical  examination  proved  it  to  be  car- 
cinomatous without  glandular  elements.  Now,  one  year  after 
operation,  she  seems  perfectly  well. 

A  girl.  2'2  years  of  age,  had  a  small  goitre  about  the  size  of  a 
large  egg.  Suddenly  she  developed  acute  thyroiditis  which 
caused  difficult  breathing.  The  night  before  I  saw  her  she  could 
not  lie  down  without  choking.  Immediate  removal  of  one  lobe 
was  followed   by  complete   recovery. 

Another  patient,  a  lady,  age  42,  was  reduced  to  an  extremely 
nervous  condition.  During  the  last  three  weeks  she  had  suffered 
two  attacks  of  syncope,  being  unconscious  for  several  minutes. 
She  seemed,  however,  in  good  condition  for  operation.  Reaction 
was  good  after  the  operation,  with  aphonia  the  first  day;  on  the 
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second  day  she  suddenly  developed  a  weak  heart  and  became 
somewhat  livid.  Her  husband  said  the  spell  was  similar  to  the 
two  previous  attacks.  With  stimulants,  strychnia,  digitalis  and 
nitro-glyeerine  and  hot  packs  she  gradually  revived,  but  her  heart 
remained  weak  and  could  not  be  brought  to  normal.  She  died 
on  the  third  day.     The  cause  of  death  we  could  not  ascertain. 

A  man.  age  44.  of  heavy  build,  had  a  small  goitre  about  two 
inches  in  diameter.  He  never  could  walk  more  than  one  square 
without  having  to  sit  down  and  rest.  The  difficulty  lasted  sev- 
eral years.  Operation,  under  cocaine,  was  followed  by  complete 
recovery. 

While  removing  another  goitre,  we  found  portions  of  the  in- 
terior to  be  very  hard  and  upon  examination  calcarious  degenera- 
tion was  found.  Still  another  showed  ossification  of  a  small 
area,  maeroscopically  a  perfect  type  of  bony  structure. 

The  rest  of  my  cases,  some  fifteen,  were  all  commonplace  and 
made  good  recoveries. 

DISCUSSION. 

Dr.  Jackson  thought  more  emphasis  should  be  laid  upon  the 
tracheo-bronchoscopic  examination  of  these  cases  before  opera- 
tion. A  great  deal  could  be  learned  by  ascertaining  the  position 
of  the  gland  with  reference  to  the  trachea.  Retrotracheal  goitre 
was  very  difficult  to  remove  without  injury  to  the  recurrent 
laryngeal  nerve.  He  had  been  very  much  interested  in  Dr.  Cott  's 
statements  with  reference  to  the  parathyroids.  It  had  been  sug- 
gested by  Dr.  Solly  that  injury  to  the  parathyroid  is  one  of  the 
reasons  for  death  after  laryngectomy. 

Dr.  Levy  testified  to  the  value  of  laryngo-tracheoscopy  in  intra- 
tracheal goitre,  in  which  cases  the  external  swelling  is  often  slight 
in  comparison  with  the  symptoms. 

Dr.  B.  H.  Shurly,  of  Detroit.  Mich.,  said  that  a  great  deal  could 
he  done  for  hyperthyroidism  by  medicinal  measures,  and  the 
operation  of  thyroidectomy  should  be  approached  with  hesitancy. 
Ninety  per  cent  of  the  cases  would  be  improved  by  the  administra- 
tion of  iodine,  by  electrolysis,  and  by  the  internal  treatment  which 
Rogers  of  New  York  had  so  successfully  brOUghl  before  (lie  pro- 
fession, thai  is.  by  the  hypodermatic  administration  of  the  Rogers 
antitoxin  preparation.     Every  effort  should  be  made  fo  give  the 


'I'll  V  in  n  I  iE<  "I''  >M  ST. 


239 


patienl  relief  by  other  measures  than  surgery.  11  should  be 
remembered  that  these  glands  are  sometimes  very  small,  and  thai 
small  glands  may  give  rise  to  symptoms  out  of  proportion  to 
their  size.  Some  eases  of  hyperthyroidism  would  improve  after 
complete  tonsillectomy.  The  majority  of  these  eases  were  in 
women,  the  proportion  being  eleven  to  one.  When  thyroidectomy 
was  resorted  to,  the  most  successful  procedure  was  the  removal 
of  the  gland  and  the  ligation  of  the  superior  thyroid  artery  on 
the  other  side. 

Dr.  William  L.  Ballenger,  of  Chicago,  reported  a  ease  upon 
which  he  operated  a  year  ago,  in  which  operation  was  followed 
by  death.  He  removed  the  goitre,  which  was  not  a  very  Large 
one.  and  the  wound  remained  perfectly  dry  for  a  week',  neither 
granulating  nor  suppurating.  At  the  end  of  one  week  there  was 
a  severe  hemorrhage  at  midnight,  which  was  checked  by  compres- 
sion applied  by  the  nurse.  The  following  night  at  twelve  o'clock 
ami  every  night  at  that  hour  for  a  week,  there  was  another 
hemorrhage.  The  point  of  hemorrhage  could  never  he  located. 
but  it  seemed  to  come  from  the  base  of  the  skull  rather  than  from 
the  thyroid  wound.  The  vessels  from  which  it  was  supposed  to 
come   were   tied    off,    hut    the    hemorrhage   occurred    each    night. 

Dr.  Joseph  II.  Abraham,  of  New  York  City,  referring  to  the 
prognosis  of  carcinoma  of  the  thyroid  gland,  cited  the  case  of 
a  woman  of  thirty-eight  in  whom  the  trachea  was  markedly 
pressed  upon  by  a  carcinoma  of  the  thyroid  gland,  and  the 
dyspnoea  was  very  great.  She  was  operated  upon,  with  relief  of 
the  dyspnoea,  hut  she  died  at  the  end  of  twenty-four  hours. 

Dr.  Colt,  in  closing  the  discussion,  said  that  pain  in  these  cases 
might  he  due  to  pressure  from  some  infiltrated  gland  not  neces- 
sarily the  thyroid.  He  agreed  with  Dr.  Jackson  concerning  the 
value  of  tracheo-bronchoscopy,  and  would  suggest  also  esopha- 
goscopy.  In  a  case  where  there  was  reason  to  anticipate  a  sec- 
ondary hemorrhage  all  vessels  should  be  carefully  ligated  with 
silk.  If  the  walls  of  the  vessels  are  degenerated,  or  if  they  are 
crushed  in  handling,  hemorrhage  would  result.  In  Kocher's 
classical  monograph  on  the  subject  1453  references  since  1870 
were  given,  winch  shows  the  enormous  progress  made  the  latter 
part  of  the  last  century,  very  little  having  been  accomplished 
before  that  time. 


PAPER: 

THE  PRESENT  STATUS  OF  THE  SURGICAL  TREATMENT 
OF  CHRONIC  SUPPURATIVE  DISEASE  OF  THE  NASAL 
AND  OF  THE  AURAL  CELLULAR  SPACES.  A  COM- 
PARISON. 

DR.  J.  N.   REIK. 

Men  working  in  any  limited  special  field  of  medicine  arc  apt 
to  be  so  engrossed  with  the  requirements  of  their  chosen  branch 
as  to  be  apathetic  about  investigating,  or  even  noticing,  the 
changes  and  advances  made  in  some  other  and  perhaps  closely 
allied  field  and  to  overlook  the  fact  that  improvements  and  dis- 
coveries in  allied  specialties  may  be  with  great  advantage  made 
applicable  to  their  own.  Because  of  this,  one  special  branch 
often  lingers  far  behind  another,  waiting  in  the  dawn  of  the 
morning,  as  it  were,  while  the  knowledge  gained  in  a  kindred 
branch  if  properly  recognized  and  applied  might  be  utilized  to 
push  that  branch  on  to  the  very  height  of  attainment,  and  so 
though  advanced  knowledge  has  been  gained  by  such  co-workers 
the  wisdom  of  applying  it  promptly  to  other  similar  needs  is  not 
made  use  of.  "The  knowledge  comes,  but  wisdom  in  its  appli- 
cation lingers." 

In  studying  the  pathological  processes  which  occur  in  the  nasal 
and  the  aural  cellular  spaces,  one  may  be  at  times  impressed  with 
the  apparent  analogy  existing  between  the  two  conditions  and 
may  be  led  to  draw  a  comparison  as  to  the  methods  of  treatment 
employed  by  the  rhinologist  on  the  one  hand  and  the  otologist 
on  the  other.  From  such  a  comparison  it  would  seem  that  while 
the  aurist  has  now  very  clearly  marked  out  what  constitutes  prop- 
er surgical  treatment  of  the  aural  cellular  spaces,  the  rhinologist 
is  still  floundering  about  in  the  dark  , 'midst  great  diversity  of 
opinion  as  to  the  indications  for  surgical  treatment  and  as  to 
what  constitutes  proper  surgical  treatment  in  chronic  suppurative 
disease  of  the  nasal  cellular  spaces. 

In  an  anatomical  and  pathological  comparison  of  the  nasal  and 
the  aural   cellular  spaces  we  find  that  the  cellular  spaces  of  the' 
ear  subject  to  chronic  purulent  inflammation  consist  of  the  tym- 
panum, labyrinth,  mastoid  antrum,  and  the  mastoid  mass  of  small 
pneumatic  cellular  spaces,  this  latter  being  a  labyrinth  of  cellular 
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bony  substance  comprising  almosl  the  entire  subcortical  structure 
of  the  mastoid  portion  and  often  extending  into  the  squamous 
portion  of  the  temporal  bone.  'Flic  middle  ear.  or  tympanum, 
with  its  continuation  into  the  mastoid  antrum,  may  be  regarded 

as  in  one  sense  but  another  nasal  accessory  sinus,  communicating 
with  the  nasal  cavities  proper  by  the  naso-pharyngeal  tube. 
Anatomically  and  histologically  these  structures  are  verj  similar. 
consisting  of  bony  pneumatic  cavities  lined  by  an  invagination  of 
the  naso-pharyngeal  mucous  membrane,  and  pathologically  Liable 
to  the  same  inflammatory  and  suppurative  processes. 

The  mastoid  antrum  itself  varies  in  size  and  position  as  it  con- 
tinues into  the  mass  of  smaller  cellular  spaces  behind  and  above, 
while  the  small  pneumatic  cells  may  not  he  confined  to  the  mas- 
toid portion  hut  may  be  found  in  the  posterior  root  of  the  zygoma, 
squamous  plate  of  the  temporal,  in  fronl  of  the  external  auditory 
meatus,  and  even  extending  into  the  occipital  hone.  The  lining 
membrane  of  all  these  cells  consists  of  non-ciliated  pavement 
epithelium,  serving  both  as  lining  membrane  and  periosteum.  In 
the  larger  space  of  the  antrum  this  mucous  membrane  is  consider- 
ably thicker,  forming  with  its  reduplications  a  means  of  closure 
of  the  mastoid  from  the  tympanic  cavity  under  conditions  of 
sudden  or  prolonged  congestion.  The  hone  tissue  separating  and 
surrounding  these  pneumatic  cells  is.  according  to  Blake,  "  vwy 
vascular,  soft  and  friable,  and  when  invaded  by  a  septic  process 
little  able  to  withstand  or  to  limit  it  (Blake  and  Reik,  p.  22-34)." 

The  cellular  spaces  of  the  nose  consist  of  the  large  accessory 
sinuses,  frontal,  sphenoidal,  and  maxillary,  and  of  the  ethmoidal 
labyrinth  or  lateral  mass  of  small  pneumatic  cellular  spaces.  The 
larger  cavities,  like  that  of  the  larger  aural  cavity — the  tym- 
panum, are  lined  with  a  continuation  of  the  naso-pharyngeal 
epithelium,  while  the  smaller  spaces,  the  lateral  ethmoidal  mass 
of  cells,  like  the  mass  of  mastoid  cells,  are  lined  with  non-ciliated 
pavement  epithelium  and  are  likewise  "vascular,  soft  and 
friable,"  and  therefore  non-resistant  to  the  invasion  of  a  septic 
process,  the  walls  of  these  cells  being  as  thin  as  tissue  paper. 
According  to  Woakes.  these  ethmoidal  cells  are  coated  on  either 
side  with  periosteum  protected  merely  by  a  thin  delicate  epithe- 
lium— while,  according  to  Blake,  the  lining  of  the  mastoid  cells 
likewise1  ''serves  both  as  lining  membrane  and  as  periosteum." 

Comparing  the  larger  nasal  and  aural  cellular  spaces  we  have 
also  an  analogy  in  anatomical  as  well  as  histological  structure; 
both  the  tympanum  and  the  mastoid  antrum,  like  the  sphenoid 
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and  maxillary,  are  large  irregular  cavities,  having  their  natural 
opening  or  outlet  higher  than  their  floors,  thus  being  most  dis- 
advantageously  placed  for  drainage,  so  that  acute  inflammation, 
purulent  infection  and  retention  of  pus  is  favored  mechanically 
in  all  these  cavities.  The  same  condition  of  things  would  seem, 
moreover,  to  exist  in  the  masses  of  small  cellular  spaces;  the 
mastoid  cells  once  invaded  by  purulent  infection  have  of  course 
very  inadequate  drainage  and  little  power  of  resistance,  while 
the  ethmoidal  mass  of  cells,  likewise,  crowded  in  as  it  is  into  the 
upper  angle  of  the  nasal  space,  under  the  middle  turbinate,  suf- 
fers the  same  disadvantages.  While  the  frontal  sinus  would  seem 
to  be  more  fortunately  situated  anatomically  with  reference  to 
drainage,  it  is  to  be  remembered  that  it.  too.  drains  only  by  a 
tortuous  canal  easily  closed  by  inflammatory  swelling  of  the 
ethmoid  cells,  middle  turbinate  body,  or  its  own  mucous  lining. 
Even  with  free  drainage  purulent  inflammation  and  necrosis  of 
the  bony  walls  of  these  spaces  may  occur,  although,  of  course, 
more  apt  to  follow  the  retention  of  pus.  According  to  modern 
writers,  too,  these  masses  of  ethmoid  cells  are  considered  as  prob- 
ably but  the  residual  remains  of  the  olfactory  organs,  degenerate 
bodies  therefore,  very  liable  to  inflammatory  processes,  the 
tissues  being  functionless  and  of  low  vitality. 

The  treatment  of  acute  purulent  disease  of  the  larger  nasal 
cavities  is  quite  similar  to  that  of  the  larger  aural  cavities — that 
is.  incision  or  puncture,  and  the  establishment  of  free  drainage — 
but.  when  it  comes  to  the  treatment  of  the  chronic  suppurative 
conditions,  especially  those  of  the  lateral  ethmoidal  mass  of  cells, 
which  corresponds  in  so  many  respects  to  the  mastoid  mass  of 
pneumatic  cells,  the  treatment,  at  least  with  the  majority  of 
rhinologists.  is  not  the  same,  but  may  rather  be  compared  to  the 
surgical  treatment  accorded  the  latter  region  fifteen  or  twenty 
years  ago  when  the  otologisl  considered  that  to  make  a  puncture. 
drill  a  hole  into  the  mastoid  antrum  and  establish  drainage  was 
all  sufficient.  For  a  long  while  the  simple  Wilde's  incision  was 
considered  by  most  otologists  as  all  that  was  necessary  or  .justifi- 
able. When  some  bolder  otologists  began  to  go  further  and 
search  out  all  the  diseased  mastoid  spaces,  endeavoring  to  com- 
pletely erase  the  disease  focus,  they  were  considered  extremely 
radical,  but  finally  the  necessity  for  such  procedure  became  well 
understood  and  appreciated,  and  now  nothing  short  of  complete 
exenteration  of  all  these  aural  cellular  spaces  in  the  mastoid 
operation  for  the  cure  of  chronic  suppurative  disease  is  deemed 
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sufficient,  indeed  nothing  short  of  that  is  considered  good  surgery, 
furthermore,  for  the  cure  of  chronic  suppurative  disease  of  long- 
standing ;i  complete  exenteration  of  all  the  adjacent  communicat- 
ing spaces  is  considered  justifiable  and   necessary— the  so-called 

radical  mastoid  operation. 

Notwithstanding  this  advance  in  aural  surgery,  it  is  certainly 
true  thai  most  rhinologists  still  treal  chronic  suppurative  disease 
of  the  nasa]  cellular  spaces,  especially  of  the  lateral  ethmoid  mass 
of  cells  and  frontal  sinus,  by  methods  that  may  he  compared  to 
these  early  and  abandoned  methods  of  the  otologists;  that  is.  they 
simply  resect  the  anterior  end  of  the  middle  turbinate  and  perhaps 
curette  away  a  few  of  the  anterior  ethmoidal  cells,  expecting  by 
the  better  drainage  thus  supposed  to  be  established  to  bring  about 
a  cure  of  the  suppurative  and  necrotic  disease  above,  a  forlorn 
hope  certainly,  when  just  as  in  the  case  of  the  diseased  mastoid 
mass  of  cells,  nothing  short  of  complete  eradication  of  the 
necrotic  mass  should  he  expected  to  cure.  No  doubt  in  many 
cases  so  treated  the  patients  are  made  more  comfortable  hut.  ob- 
viously, cure  cannot  he  expected  merely  from  better  drainage  any 
more  than  it  could  he  in  a  similar  treatment  of  the  mastoid  cells, 
for  unless  the  exenteration  of  this  mass  of  diseased  cells  is  com- 
plete the  remaining  necrotic  foci  continue  the  suppuration  and 
even  infect  the  newly  exposed  portions.  It  is  a  well  understood 
principle  of  surgery  that  where  there  is  necrotic  tissue  in  a  cavity 
it  must  he  thoroughly  removed  before  a  cure  can  he  expected.  To 
simply  establish  better  drainage  and  trust  to  nature  for  the  rest 
is  not  in  accordance  with  our  modern  ideas  of  surgery. 

Perhaps  in  no  other  particular  condition  is  this  difference  be- 
tween aural  and  nasal  surgical  methods  better  shown  than  in  the 
treatment  of  polypi.  The  rhinologisl  still  lassoes  the  nasal  polyp 
with  the  wire  snare  and  removes  it  by  traction,  leaving'  the 
necrotic  base  from  which  it  grows  untouched,  or  merely  curetted 
a  little,  a  method  abandoned  long  since  by  most  otologists,  who 
believe  that  aside  from  being  an  inefficient  method  this  is  one 
attended  by  considerably  more  danger  than  the  radical  operation, 
many  cases  of  meningitis  having  been  reported  as  following  the 
removal  of  aural  polypi  in  this  way.  We  may  recall  that  Dr. 
Clarence  J.  Blake  and  Dr.  Hiram  Woods  some  years  ago  warned 
against  this  procedure  in  aural  surgery  as  being  very  dangerous 
and  now  many  otologists  prefer  to  do  the  radical  operation  when 
there  are  existing  polypi,  which  always  means  necrotic  bone. 
It  would   seem   that   the   same   principle     should    apply   to     nasal 
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polypi.  In  writing  of  this  subject  ninny  years  ago  Woakes  point- 
ed out  that  chronic  suppurative  inflammation  in  the  ethmoid 
region  always  passes  from  a  chronic  osteitis  to  caries  of  the  bone, 
and.  though  Mr.  Waggett  in  commenting  upon  this  idea  says. 
"The  disease  finds  no  parallel  elsewhere  in  the  human  skeleton. 
which  is  not  surprising  when  you  remember  that  the  conditions 
of  the  ethmoid  bone  are  unique,  as  nowhere  else  do  you  find  thin 
plates  of  bone  coated  on  either  side  with  periosteum  and  protected 
from  bacterial  influences  merely  by  a  thin  delicate  epithelium," 
yel  otological  writers  have  pointed  out  the  exactly  similar  forma- 
tion of  the  aural  cellular  spaces  and  the  fact  that  they  too  are 
subject  to  what  Dr.  Blake  has  called  a  "rarifying  osteitis"  and 
polypoid  formation.  Though  the  condition  of  nasal  polypus  is 
usually  one  that  if  let  alone  or  not  attacked  radically  runs  a  long 
course,  yet  the  rapidity  with  which  it  may  pass  from  the  initial 
to  the  final  stage  has  been  noted  by  Mr.  Waggett,  and  he,  though 
a  very  conservative  surgeon,  advises  radical  procedure  for  the 
cure  of  this  condition,  the  operation  consisting  in  the  complete 
exenteration  of  the  whole  lateral  ethmoidal  mass,  just  as  the 
otologists  now  exenterate  the  entire  mastoid  cellular  mass  for  the 
similar  condition. 

How  many  of  these  cases  of  intra-nasal  suppuration,  especially 
of  the  ethmoid  mass  of  cells  and  frontal  sinus,  are  allowed  to 
go  on  to  the  development  of  intra-cranial  complication  by  these 
methods  of  timid  and  incomplete  surgery,  just  as  the  cases  of 
suppurative  involvement  of  the  mastoid  mass  of  cells  were  for- 
merly allowed  to  go,  it  would  be  impossible  to  estimate.  It  is 
probable  that  in  many  of  these  cases  of  chronic  suppurative 
ethmoidal  and  frontal  disease  the  dura  has  been  in  direct  contact 
with  the  purulent  secretions  for  a  long  time  and  that  it  is  only 
because  of  its  strong  power  of  resistance  that  a  fatality  is 
postponed. 

Mr.  Balance  in  his  work  on  brain  surgery  calls  attention  to  the 
fact  that  in  the  cases  of  otogenetic  meningitis  fatal  invasion  of 
the  dura  may  be  long  postponed  even  when  the  dura  is  in  direct 
contact  with  the  suppurative  area.  The  only  way  of  preventing 
the  possibility  of  extension  to  the  intra-cranial  cavity  either  in 
the  case  of  aural  or  nasal  suppurative  disease  of  this  kind  is 
certainly  by  complete  and  thorough  removal  of  the  disease  focus. 
That  its  accomplishment  in  the  case  of  the  nasal  cellular  spaces 
is  perhaps  more  difficull  and  perhaps  attended  by  more  im- 
mediate danger  as  an  operation  because  of  the  obscurity  of  the 
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operative  field  and  its  difficulty  of  access,  should  certainly  not  be 
allowed  to  subverl  the  proper  surgical  procedure. 

Mr.  Balance  also  further  draws  a  very  impressive  comparison 
between  the  advanced  methods  of  otologists  and  the  backward 
methods  of  rhinologists  when  he  says.  ■'The  importance  of  effec- 
tually dealing  with  temporal  hone  suppuration  is  now  fairly  well 
known  and  the  operation  for  its  relief  has  slowly  become  appre- 
ciated, though  retrograde  papers  on  the  subject  continue  to 
appear,  but  in  this  country  the  radical  treatment  of  frontal  and 
ethmoidal  suppurative  disease  is  not  thoroughly  carried  out. 
Acute  cases  are  sometimes  left  until  the  patient  has  developed 
meningitis,  while  in  chronic  cases  the  danger  id'  the  disease  is  not 
even  recognized  and  is  apt  therefore  to  be  left  nnremoved. 
Chronic  suppuration  in  the  accessory  cavities  of  the  nose  is 
exactly  comparable  to  temporal  bone  suppuration  and.  like  it. 
should  be  treated  strictly  in  accordance  with  the  ordinary  surgical 
principles  applicable  to  the  treatment  of  diseased  bone  wherever 
situated,  namely,  complete  ablation." 

Thoroughness  of  operative  procedure  is  the  sine  qua  mm  for 
success  in  these  cases  and  it  should  ever  be  borne  in  mind  that 
just  as  the  aural  pneumatic  cells  are  not  confined  to  the  mastoid, 
but  may  extend  into  the  surrounding  parts,  so  the  ethmoidal 
pneumatic  eells  may  not  be  confined  to  what  is  regarded  as  the 
ethmoidal  region  proper,  but  that  they  must  be  searched  for  in 
the  same  painstaking  manner  employed  by  the  otologist.  The 
aural  surgeon  considers  it  necessary  to  make  the  most  careful 
search  for  all  the  pneumatic  spaces  before  concluding  his  opera- 
tion, in  order  to  leave  no  suppurative  foci,  and  yet  the  mastoid 
cells  are  not  nearly  as  systematically  arranged  as  are  the  ethmoid 
cells,  and  it  is  perhaps  more  difficult  to  reach  them  all.  It  is  even 
reported  by  Dr.  Wales  that  in  one  temporal  bone  specimen  a  mas- 
toid cell  communicated  with  the  sphenoid  sinus. 

It  is  probable  that  frontal  and  ethmoidal  suppuration  are  as 
often  productive  of  meningitis  as  is  temporal  bone  suppuration, 
because  of  the  anatomical  structure  of  the  parts  and  because  of 
the  fact  that  the  nasal  space  is  a  favorite  breeding  place  for  the 
meningococci  and  the  pneumoncocci  and  these  meningitis  pro- 
ducers are  so  often  able  to  invade  the  cranial  cavity  from  the 
nasal  space  even  in  the  absence  of  obvious  nasal  disease.  Al- 
though the  available  statistics  would  probably  indicate  that  sup- 
purative aural  disease  is  responsible  for  many  more  cases  of  intra- 
cranial complication  than  suppurative  nasal  disease,  there  is  not 
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much  reliance  to  lie  placed  in  them  for,  as  Logan  Turner  has 
pointed  out,  post  mortem  examinations  of  the  nose  have  not  been 
made  systematically  and  for  a  long  time  as  have  those  of  the 
aural  region,  though  recently  more  attention  has  been  paid  to  the 
nasal  cavities  as  a  cause  of  such  infections. 

As  the  object  of  the  radical  mastoid  operation  is  to  convert  the 
aural  cellular  spares  into  one  freely  opened  cavity  and  to  remove 
all  the  morbid  tissue,  so  the  object  of  the  radical  intra-nasal  opera- 
tion should  be  to  get  rid  of  all  morbid  tissue  and  establish  free 
roomy  nasal  space.  These  have  been  laid  down  as  cardinal  prin- 
ciples in  aural  surgery,  why  not  in  nasal  ?  Whether  or  not  all  the 
ethmoidal  cells  can  be  reached  as  a  ride  may  be  questionable,  but 
that  argument  was  also  formerly  used  againsl  the  procedure  of 
thorough  mastoid  operation,  it  is  certainly  possible  in  most 
cases  to  eradicate  all  the  diseased  tissue  and  the  attempt  should 
always  be  made  by  the  rhinologist  as  well  as  by  the  otologist  to 
accomplish  this.  It  may  be  said  that  the  function  of  the  ear  being 
only  that  of  an  organ  of  special  sense,  the  destruction  of  which 
does  not  affect  life  itself,  it  differs  from  the  nasal  function,  the 
destruction  of  which  may  menace  life:  but.  life  is  already  menaced 
by  the  mere  existence  of  a  chronic  suppurative  nasal  disease 
which  itself  impairs  the  function  of  the  nose,  both  as  a  special 
sense  organ  and  as  a  respiratory  organ.  In  fact,  chronic  purulent 
nasal  sinusitis  is  a  greater  menace  to  life  than  any  degree  of  in- 
terference with  nasal  respiratory  function  can  lie.  We  have  been 
timid  about  doing  radical  surgery  in  the  nasal  fossae  largely 
through  fear  of  destroying  the  respiratory  function,  but  in  these 
cases  in  which  such  treatment  is  indicated  any  functional  activity 
that  may  be  possibly  attributed  physiologically  to  those  intra- 
nasal structures  has  either  been  destroyed  completely  or  so  im- 
paired as  to  render  such  an  objection  a  negligible  quantity. 
Whether  the  ethmoidal  cells  and  middle  turbinates  are  physiologi- 
cally functionless,  as  is  uow  believed  by  many,  or  not.  is  of  course 
still  a  matter  for  difference  of  opinion,  but  certain  it  is  that  when- 
they  have  become  involved  in  purulent  and  necrotic  disease  they 
cease  to  be  of  value  in  the  respiratory  function  and  can  only  act 
as  obstructions  1<>  proper  ventilation  and  drainage  and  there  can 
be  no  good  reason,  either  practical  or  theoretical,  for  their  re- 
tention. 

Radical  procedure  along  this  line  has  perhaps  been  too  Long  re- 
tarded and  disco ura Lied  by  an  undue  respect  for  precedent.  We 
have  been  too  long  contenl  to  follow  in  the  beaten  paths  of  our 
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predeeessors  in  rhinological  work.  Without  being  lacking  in 
proper  respect  for  the  traditions  of  rhinology,  one  may  certainly 
honestly  doubt  the  efficacy  of  the  older  methods  of  treatment  and 
so  investigate  and  work  out  new  developments.  Because  of  the 
traditions  regarding  the  almost  divine  Function  attributed  to  these 
intra-nasal  tissues,  especially  to  the  turbinated  bodies,  whose  re- 
moval becomes  necessary  in  radical  intra-nasal  surgery,  traditions 
which  with  some  rhinologists  seem  to  amount  to  almost  a  super- 
stition, scientific  investigation  has  been  slow  to  penetrate  the  ob- 
scurity in  which  the  disease- of  these  intra-nasal  cellular  spaces 
has  been  hfild.  Certainly  when  one  has  seen  many  of  these  cases 
operated  upon  radically  with  success,  he  can  scarcely  any  Longer 
endorse  the  views  held  by  some  of  the  so-called  conservative  men 
and  recently  expressed  by  one  eminent  rhinologisl  in  these  words, 
that.  '"These  bodies  are  nol  only  essential  to  health  but  to  Life 
itself." 

To  quote  once  more  from  Mr.  Balance,  "The  intra-meatal  aural 
specialist  of  a  past  generation  was  eontenl  to  Hit  helplessly  about 
his  chosen  canal  in  the  manifest  presence  of  lethal  complications. 
Is  it  or  is  it  not  true  that  the  intra-nasal  specialist  of  the  present 
day.  with  some  brilliant  exceptions,  may  at  times  be  unduly  in- 
fluenced by  the  Traditions  of  his  otological  kinsmen  instead  of 
following  tlie  teaching  of  Killian  and  facing  the  operation  for  the 
complete  removal  of  the  disease.'  Operation  for  the  cure  of 
ethmoidal  and  frontal  suppuration  is  now  regarded  in  this  coun- 
try much  in  the  same  way  as  was  the  mastoid  operation  twenty 
years  ago,  as  if  the  lesson  that  danger  attends  delay  and  imperfect 
operation  had  yet  to  be  learned." 

We  know.  too.  that  although  the  chances  of  recovery  are,  of 
course,  very  slight  after  meningitis  has  once  developed  yet  in 
otological  practice  many  cases  are  recorded  in  which  there  has 
been  recovery  after  the  eradication  of  the  local  focus  of  disease, 
and  that  now  the  otologist  feels  justified  in  taking  these  radical 
procedures  for  the  cure  of  chronic  suppurative  otitis  simply  as 
a  preventive  operation,  looking  upon  a  chronically  discharging 
ear  as  a  constant  menace  to  life.  Is  not  a  chronically  discharging 
nasal  sinusitis  just  as  much  a  menace  to  the  life  of  the  individual 
and  is  it  not  just  as  accessary  to  endeavor  to  remove  the  disease 

focus   in   these  cases  .' 

However,  notwithstanding  these  indications,  as  pointed  out  by 
Mr.  Balance  and  others,  papers  continue  to  appear  advocating 
more  conservative  treatment  of  the  nasal   cellular  spaces,  just  as 
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they  did  for  so  long  concerning  the  treatment  of  the  mastoid 
cellular  spaces,  though  it  would  he  difficult  now  to  find  an  aural 
specialist  who  would  make  a  plea  for  less  radical  treatment  of 
chronic  suppurative  otitis,  and,  it  is  to  he  hoped  that  as  our 
knowledge  of  the  cellular  nasal,  spaces  and  our  nasal  surgical 
technique  improves  we  too  may  soon  he  beyond  the  accusation  of 
timid  surgery  and  that  we  shall  advance  to  the  radical  work  for 
the  cure  of  these  chronic  intra-nasal  suppurative  conditions  as 
our  co-workers,  the  otologists,  have  to  the  cure  of  similar  aural 
conditions. 

With  some  rhinologists  radical  operation  for  disease  of  the 
sinuses  is  considered  necessary  only  when  there  is  evidence  of 
infra-cranial  or  ocular  complications,  while  the  otologists  con 
sider  such  operations  indicated  not  only  under  these  conditions, 
hut  whenever  there  is  a  long-continued  purulent  discharge  asso- 
ciated with  discomfort  or  pain  or  there  are  indications  of  bone 
necrosis,  or  of  course  a  combination  of  these. symptoms.  Whether 
the  radical  treatment  of  the  nasal  cellular  spaces  should  be  intra- 
nasal or  extra-nasal  it  is.  of  course,  not  here  necessary  to  inquire. 
Each  case  must  be  treated  individually,  taking  into  consideration 
the  patient's  feeling  about  the  matter  as  regards  cosmetic  effects, 
but  as  a  rule,  except  in  such  a  sinus  involvement  as  may  be  com- 
plicated by  evidence  of  infra-cranial  invasion,  frontal  bulging  or 
a  fistula,  intra-nasal  radical  operation  should  be  adopted  first — 
but  it  should  be  radical,  and  in  considering  surgical  procedure 
in  these  cases  we  should  certainly  endeavor  to  avoid  that  blind 
conservatism  which  so  long  retarded  the  advance  of  thorough 
otological  surgery,  that  blind  conservatism  which  so  often  begets 
in  its  1  urn  a  blind  radicalism. 

DISCUSSION. 

Dr.  Holmes  said  there  had  been  a  tendency  of  late  to  too  great 
conservatism,  but  incomplete  operations  were  not  good  surgery, 
and  when  intra-nasal  work  was  attempted  it  should  be  done 
thoroughly,  not  partially.  Even  with  the  radical  Killian  opera- 
tion the  most  beautiful  results  could  lie  obtained,  with  very  little 
deformity,  providing  the  bridge  be  made  even  wider  than  recom 
mended  bv  Killian. 


PAPER: 

NASAL  .MYXOSARCOMA    IX  A  CHILD  OF  THREE  YEARS. 

By  GEORGE  T.   ROSS,  M.  D.,  Montreal,  Canada. 

Emile  Lalonde,  aged  3,  of  French  Canadian  parentage,  was 
brought  to  the  Western  Hospital  with  a  history  of  obstructed 
nasal  breathing  1'or  six  weeks,  and  frequent  epistaxis.  Theri 
was  no  account  of  injury  or  hereditary  cancer.  The  child 
had  never  previously  been  ill.  His  appearance  was  normal  except 
for  the  presence  of  moderate  anemia.  Recently  there  was  marked 
obstruction  to  nasal  breathing  at  night.  No  cough.  Voice  de- 
cidedly nasal   in  quality.     Epistaxis  almost   daily. 

Examination  of  nose  showed  right  side  practically  normal.  In 
vestibule  of  left  side  a  greyish  yellow  mass  was  seen  completely 
blocking  it.  This  growth  was  soft,  friable,  encapsulated  and  cov- 
ered with  pus.  It  bled  at  the  slightest  touch.  No  foetid  odor 
or  excoriation  of  upper  lip. 

OPERATION. 

Under  general  anaesthesia  I  removed  the  growth,  using  forceps. 
scissors  and  electric  cautery.  It  was  found  diffusely  attached  to 
the  septum  at  the  bony  and  cartilaginous  junction.  The  resulting 
hemorrhage  was  profuse,  but  easily  controlled.  Two  weeks  Later 
the  tumor  recurred.  This  recrudescence  was  controlled  by  opera- 
tion every  two  or  three  weeks,  the  growth  being  smaller  with  each 
recurrence.  After  the  fourth  operation  the  child  was  not  broughl 
back  to  hospital.  The  pathologist's  report  was  1  hat  the  tumor 
was  a   myxosarcoma. 

REMARKS. 

The  child's  condition  did  not  seem  to  be  injuriously  affected 
by  the  repeated  operations  notwithstanding  the  profuse  hemor- 
rhage which  occurred  each  time.  Several  specimens  were  sent 
from  time  to  time  to  the  pathologist,  whose ' original  report  is 
appended,  and  who  found  each  examination  confirmatory  of  his 
first  report.  There  was  no  glandular  involvement.  About  half 
a  year  after  the  last  operation.  I  re-examined  the  little  patient  and 
found  the  left  naris  normal  except  for  the  cicatrix  upon  the 
septum  which  indicated  the  site  of  the  former  growth.  The 
parents  reported  the  child's  health  excellent. 
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Pathological  Laboratories, 
Western  General  Hospital,  Montreal, 

13th  November,  1909. 
Growth  from  nasal  septum. 
Baby  Lalonde. 
Material  for  examination  consisted  of  small  snippings  and  one 
or  two  round  nodules,  which  on  section  were  of  a  white  homo- 
geneous appearance.     Microscopically  one  of  these  larger  nodules 
showed  a1  otic  side  a  loose  reticulum  with  some  stellate  and  pointed 
cells,   with  here  and  there  scattered   round   cells,   having  one  or 
more  nuclei;  the  single  nucleus  was  often   in  a  state  of  division 
and  occasional  nuclei  were  fragmented.    At  the  margin  there  was 
a  uniform  matting  together  of  round  cells,  having  deep  staining 
single  nuclei  in  process  of  fragmentation.     The  section  gave  the 
appearance  of  a  myxoma  or  a  hypertrophied  nasal  mucous  mem- 
brane which  had  undergone  sarcomatous  transformation.     Diag- 
nosis,— Myxo-sarcoma. 

A.  G.  NICHOLLS,  M.  A..  M.  D., 
Associate   Professor  of  Pathology.   McGill   University. 


ABSTRACT   OF    PAPER: 

[NTESTINAL  AUTO-INTOXICATION  AS  A  FACTOR  IN 
THE  CAUSATION  OF  PATHOLOGICAL  CONDITIONS  OF 
THE  EAR;   NOSE  AND  THROAT. 

By   J.    A.    sticky,   M.    D..    Lexington,    Ky. 

« 

Further  observations,  confirmed  by  eliniea]  and  laboratory  data 
since  publication  of  my  papers  on  this  and  kindred  topics  in  1902, 
1904  and  1906,  serve  only  to  more  firmly  establish  the  views 
expressed.  The  question  of  intestinal  auto-intoxication,  toxemia 
and  lithemia,  now  commands  wide  attention  both  in  this  country 
and  in  Europe.  Unsatisfactory  results  after  months  of  surgical 
and  local  treatment  of  certain  diseases  of  the  ear,  nose  and  throal 
have  stimulated  a  more  careful  inquiry  into  the  cause  of  failure 
frequently  following  time-honOred   methods  of  treatment. 

The  question  of  normal  and  abnormal  nasal  respiration  has 
been  settled  long  ago — bul  the  correction  of  these  defects  does 
not  always  restore  the  patient  to  a  normal  condition,  and  careful 
investigation  shows  that  systemic  conditions  have  as  much  to 
do  with  a  large  percentage  of  cases  as  does  the  local  condition. 

We  know  that  when  the  middle  ear  and  nasal  accessory  sinuses 
suffer  from  "Air  hunger"  as  result  of  nasal  obstruction  they 
do  not  functionate  normally,  and  discomfort  and  pathological 
conditions  follow.  Retained  secretions  become  purulent  and  lead 
to  sepsis  and  various  functional  disturbances,  gastric,  neurotic, 
circulatory  and  mental. 

Evidences  from  histology,  comparative  anatomy,  experiments 
on  animals  and  clinical  observations  show  that  nasal  respiration 
is  an  essential  condition,  interference  with  which  results  regularly 
in  lowered  vitality,  which  gives  rise  to  a  great  variety  of  general 
symptoms.  It  is  no  less  true  that  these  same  conditions  ma} 
exist  as  a  result  of  systemic  disturbances. 

There  are  more  causes  for  deafness  than  are  found  in  (1)  con- 
ditions interfering  with  the  transmission  of  sound  waves  to  the 
terminal  filaments  of  the  auditory  nerve,  or  (2)  conditions  inter- 
fering with  the  transmission  of  sound  impressions  from  the 
terminal  filaments  to  the  brain.      We  may  have  fatigue — a  state 
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of  weakness,  suspension  of  power  on  the  part  of  the  auditory 
nerve  to  react  to  its  special  stimulus  or  to  correctly  interpret 
that  stimulus.  As  in  the  eye  we  may  have  an  asthenopia  or 
weakness  of  vision,  so  we  may  have  an  analogous  condition  in  the 
ear.  We  may  have  a  functional  disturbance  due  neither  to 
internal  nor  middle  ear  disease.  In  one  class  of  cases,  we  meet 
with  symptoms  which  would  seem  to  indicate  middle  ear  disease; 
in  another  group,  symptoms  of  inner  ear  disease;  yet  careful 
examination  may  reveal  that  neither  is  true  and  that  we  must 
look  elsewhere  for  the  cause.  We  then  learn  that  there  is  a 
middle  class  due  to  systemic  disturbances.  In  the  eye 
we  have  diminished  (>()  obliteration  of  function  from  tox- 
emia, why  may  we  not  for  the  same  reason  have  a 
similar  condition  in  the  ear?  That  we  do  meet  with 
toxemia  involving  the  auditory  apparatus  I  have  frequently 
demonstrated.  In  this  class  of  cases,  we  find  some  disorder  of 
the  nervous,  digestive,  excretory  or  circulatory  system  which  has 
intensified  a  comparatively  trivial  local  condition  into  trouble- 
some deafness.  ''The  great  diagnostic  feature  of  this  class  of 
cases" — says  Richard  Lake — "is  an  excessive  loss  of  bone  con- 
duction (C  mastoid)  compared  with  the  high  degree  of  hearing 
power,  as  tested  by  the  conversational  voice,  acoumeter  and 
whisper.  There  is  also,  in  many  instances,  a  marked  loss  of  aerial 
conduction,  as  tested  by  a  wide  range  of  tuning  forks,  and  fre- 
quently musical  tones  and  sounds  are  less  adversely  affected 
than  noises." 

Labyrinthian  hyperaemia  is  often  caused  by  alcohol,  over- 
eating, gout,  rheumatism,  and  by  certain  drugs,  e.  g.  quinine. 
ether  and  salicene;  and  may  be  caused  by  certain  toxemas,  which 
I  have  demonstrated  to  be  of  intestinal  origin.  If  lei  hernia  and 
gout  may  produce  ankylosis  or  interference  in  the  function  of 
one  part  of  the  body,  why  not   in  another? 

Undoubtedly  as  the  result  of  many  years  of  impaired  function. 
depending  upon  long  continued  systemic  disturbance,  organic 
changes  may  take  place  in  the  intra-tympanic  structures  which 
are  permanent,  and  which  in  many  cases  could  have  been  pre- 
vented only  by  early  correction  of  the  systemic  disorder. 

1  am  fully  in  accord  with  views  of  Bezold,  Siebenman, 
Tweedie,  Lake  and  many  of  our  American  Otologists,  that  the 
Etiology  of  Oto-selerosis  must  be  looked  for  in  some  morbid  con- 
stitutional  stale. 

In    several    hundred    cases   of  disease   of   the    nasal    accessory 
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sinuses,  and  of  the  middle  and  interna]  ear,  in  which  surgical 
interference  was  no1  indicated.  I  have  found  unmistakable 
evidence  of  toxemia  of  intestinal  origin  as  evidenced  by  an 
excessive  quantity  of  judical)  in  the  urine;  and  when  the  con- 
dition causing  this  was  removed,  there  has  been  observed  marked 
amelioration  or  entire  relief  of  the  disease. 

I  do  not  believe  that  every  functional  disease  has  a  structural 
derangement  to  account  for  it.  No  mechanism  is  sufficient  for 
function  simply  because  it  is  a  mechanism.  Each  must  be 
supplied  with  power  for  successful  operation,  and  the  source 
of  this  power  is  in  the  blood.  That  the  blood  is  poisoned 
through  absorption  of  toxic  material  from  the  intestinal  canal 
more  frequently  than  from  any  other  source  will  not  be  <pies- 
tioned.  Pood  and  drugs  or  their  toxines  or  bi-products,  once 
in  the  circulation,  may  select  certain  organs  whose  functional 
integrity  or  equilibrium  is  particularly  sensitive  to  the  influence 
of  toxic  matters  in  the  blood,  and  give  rise  to  functional  dis- 
turbance; or.  again,  their  local  result  may  be  a  direct  structural 
change,  alcohol  producing  changes  in  the  kidney  and  sclerotic 
changes  in  nerve  and  liver  tissue.  Functional  diseases  are 
usually  intermittent;  destroyed  nerve  fibre,  on  the  other  hand. 
is  not  regenerated.  Gouty  poisons  must  accumulate  in  the  blood 
a  long  while  before  the  attack-  of  gout.  There  may  be  a  sudden 
explosion  of  uremia,  but  the  blood  has  been  uremic  for  some 
time  before.  I  have  seen  gastro-intestinal  disorders  severe 
enough  to  destroy  life,  and  yet  leave  m.  evidence  of  inflammatory 
changes.  The  Neurologists  tell  of  severe  cases  of  melancholia 
due  to  fecal-aceumulation.  If  it  be  law  that  repeated  excitation 
of  a  nerve  centre  will,  in  time,  anatomically  modify  that  centre, 
why  is  not  this  true  of  other  tissues  and  organs  of  the  body.'  We 
know  that  the  condition  known  as  Lithemia  sometimes  brings 
about  contraction  of  the  arterial  vessels,  resulting  in  hyperemia 
or  ischemia  with  venous  stasis.  Quinine  and  Salycilates  cause 
tinnitus,  probably,  by  producing  hyperemia  of  the  labyrinth.  I 
have  frequently  seen  the  same  conditions  as  a  result  of  imperfect 
or  defective  elimination.  Retention  of  toxins  in  the  intestinal 
canal,  which,  owing  to  disturbed  body  chemistry,  are  manufac- 
tured daily  and  accumulate  in  the  system,  result  in  a  protest 
from  the  irritated  nerves,  this  protest  being  manifested  by  rheu- 
matic pains,  asthmatic  attacks,  vertigo,  obscure  neuroses  of  eye. 
ear.  nose  and  throat.  In  such  cases  I  have  almost  invariably 
found  indican  in  the  urine. 
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Metchnikoff  concludes  that  in  the  putrifactive  bacilli  in  our 
digestive  canal  we  have  a  source  of  auto-intoxication,  against 
which  the  organization  has  to  fight  with  all  the  means  at  its 
command.  The  intestinal  putrifaction  corresponds  simply  to  the 
first  appearance  of  putrifaction  outside  of  the  living  organism. 
La  .Medicine  Oriental,  1909,  pp.  134. 

"Herter"  found  that  administration  of  indol  to  healthy  indi- 
viduals causes  frontal  headaches,  irritability  and  insomnia.  A 
long  continuance  of  absorption  of  indol  causes  a  strong  reaction 
for  indican  in  the  urine — sufficient  to  cause  neurasthenic 
symptoms.  Gases  and  other  products  of  fermentation  are  mostly 
absorbed  by  the  intestinal  wall. 

In  this  paper  1  have  attempted  to  briefly  emphasize  the  im- 
portance of  intestinal  auto-intoxication  as  a  factor  in  the  causa- 
tion of  pathological  conditions  of  the  ear,  nose  and  throat.  In  a 
subsequent  paper  I  shall  mention  somewhat  in  detail  the  specific 
manifestations  of  these  disorders,  the  treatment  employed  and 
the  results  obtained. 


DISCUSSION. 

Dr.  Charles  X.  Cox,  of  Brooklyn,  N.  Y..  said  that  gastrointes- 
tinal disturbances,  whether  of  toxic  origin  or  not.  frequently  gave 
rise  to  aural,  nasal  and  pharyngeal  disturbances.  It  was  well 
known  that  vertigo  accompanies  certain  forms  of  digestive  dis- 
turbance. Chronic  pharyngitis,  especially  of  the  follicular  vari- 
ety, was  frequently  a  result  of  fermentative  dyspepsia.  A  com- 
mon phenomenon  was  a  stuffy,  congested  condition  of  the  nasal 
passages  after  the  ingestion  of  food  and  drink  to  an  inordinate 
degree,  or  the  consumption  of  that  of  a  deleterious  character. 
This  was  a  factor  of  importance  in  the  management  of  cases  of 
so-called  post-nasal  catarrh,  in  many  of  which  local  treatment  was 
of  little  avail  until  the  alimentary  canal  was  thoroughly  unloaded. 

Dr.  B.  K.  Shurly.  of  Detroit,  Mich.,  said  that  in  his  experience 
calomel  had  proved  of  value  in  the  managemenl  of  many  of  these 
cases.  11  should  be  remembered  that  the  cause  of  every  case  of 
vertigo  was  not  to  be  found  by  aural  examination,  and  that 
urinalysis,  particularly  with  reference  to  the  detection  of  indican. 
would  clear  up  many  problems  of  diagnosis. 
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Dr.  Charles  F.  McGahan,  of  Aiken.  S.  i\.  agreed  with  the  re- 
marks of  Dr.  Shurly.     A  wholesome  mixed  diet,  thorough  masti 
cation,  and  rest  before  eating,  were  important  items  in  the  man- 
agement of  the  cases  under  consideration. 

Dr.  Myles  believed  thai  many  subjective,  as  well  as  objective, 
phenomena  in  the  nose  and  throal  could  hi'  relieved  by  the  meas- 
ures recommended  by  Dr.  Stucky.  In  this  connection,  he  spoke 
favorably  of  the  method  of  Metchnikoff,  with  the  lactic  acid 
bacillus,  as  a  valuable  adjuncl  to  other  measures. 

Dr.  Stucky,  in  < •  I ( » s i 1 1  l;'  the  discussion,  said  he  proposed  to  pre- 
sent one  more  paper  on  this  subject,  in  which  he  would  give  the 
results  of  more  than  one  thousand  examinations  of  urine  and  a 
large  number  of  examinations  of  feces,  in  various  conditions,  some 
of  which  had  been  mentioned  by  Dr.  Cox. 


PAPER: 

A  STUDY  OF  THE  ANATOMIC  RELATIONS  OF  THE  OPTIC 
NERVE  TO  THE  ACCESSORY  CAVITIES  OF  THE  NOSE. 

By    HANAD    W.    LOEB,    A.    M.,    M.    D.,    St.    Louis, 
i  From  the  Anatomical   Department  of  St.  .Louis  University.) 

Although  a  great  deal  lias  been  written  during  the  past  ten  or 
fifteen  years  upon  the  anatomy  of  the  aeeessory  cavities  of  the 
nose,  comparatively  little  has  been  done  in  the  direction  of 
establishing  the  relation  which  they  hear  to  the  optic  nerve. 
True,  the  exhaustive  work  of  Onodi29  has  been  of  great  value 
in  this  respect,  hut  there  is  still  much  to  be  done. 

CLINICAL  REVIEW. 

There  lias  been  considerable  clinical  evidence  of  this  relation, 
as  may  be  easily  discovered  by  a  casual  view  of  the  literature. 
In  this  abstract  of  cases  I  have  purposely  excluded  the  large 
number  of  orbital  abscesses  which  have  been  reported,  con- 
fining it  to  those  in  which  changes  in  the  nerve  .itself  were 
noted,  without  symptoms  of  an  associated  infection  of  the  perior- 
bita. 

Berger  and  Tyrman-  state  that  twenty-six  cases  of  blindness 
had  been  reported,  due  to  disease  of  the  sphenoid,  six  from 
caries  and  twenty  from  tumors. 

Welge,  according  to  Berger  and  Tyrman.1'  reports  the  case  of 
a  man  who  as  a  result  of  suppuration  in  the  accessory  cavities  of 
the  nose  became  blind  in  both  eyes. 

Caldwell5  reports  a  case  of  suppuration  of  the  sphenoid  sinus 
and  marked  hyperemia  of  the  disk'  with  necrosing  and  cystic 
ethmoiditis.  causing  atrophy  of  the  right  and  then  the  left  optic 
nerve  and  blindness. 

Kuhnt9  cites  a  case  of  amaurotic  amblyopia  following  an  acute 
coryza. 

Courtaix6  collects  several  cases  of  ocular  disease  from  litera- 
ture which  seem  to  be  due  to  suppural  ion  of  the  maxillary  sinus: 
I).  Travers.43  A  case  of  beginning  amaurosis,  checked  by  extrac- 
tion   of   a    tooth.      Galezowski9.      Amaurosis    cured    after    thirteen 
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months  by  extraction  of  a  tooth.  Pasquier33.  Five  days  after  ex- 
traction of  a  tooth,  sudden  complete  right-sided  amaurosis  de- 
developed  with  foul  discharge  from  the  nose.  Ten  days  Liter  sighl 
returned.  Joh.  Hjort16  reports  a  ease  of  frontal  empyema  caus- 
ing exophthalmus  and  papillitis  with  distinct  diminution  of  vision. 

Wmckler45  reports  a  ease  of  retrobulbar  neuritis  cured  by 
removal  of  a  hypertrophied  inferior  turbinate. 

Hansel]1-'  reports  a  ease  of  acute  loss  of  vision,  due  to  disease 
of  the  ethmoid  and  sphenoid  cavities. 

Holmes17  gives  the  notes  of  a  ease  of  empyema  of  the  left 
sphenoid  sinus  which  had  been  unrecognized  until  patient  com- 
pletely lost  sight  in  the  left  eye.  Vision  became  normal  after 
opening  the  sphenoid   sinus. 

Ihill1  calls  attention  to  symptoms  from  involvement  of  the 
optic  nerve  by  tumors  of  the  sphenoid. 

De  Lapersonne20  reported  at  the  Congress  at  Utrecht  several 
cases  of  unilateral  optic  neuritis  with  greyish  projecting  papilla, 
with  voluminous  and  tortuous  vessels  hidden  by  edema  behind 
the  papilla,  without  retinal  hemorrhages.  They  were  accom- 
panied by  well-marked  amblyopia,  scotoma  and  reduction  of  the 
visual  held.  In  spite  of  treatment,  they  resulted  in  complete 
blindness  of  the  affected  side  through  papillary  atrophy.  Care- 
ful rhinoscopic  examination  revealed  sphenoid  sinnsilis  or  pos- 
terior purulent  rhinopharyngitis.  In  the  discussion  which  fol- 
lowed, these  observations  were  confirmed  by  Knapp.  Meyer. 
Kuhnt  and  Gutmann;  Meyer  claiming  thai  the  attack-  could  he 
arrested  by  treatment  of  the  sinus  disease. 

Halsted1 '  observed  sudden  blindness  in  the  left  eye  in  a  ease  of 
empyema  of  the  right  maxillary,  ethmoid  and  sphenoid  cavities. 
After  operation  the  pal  ient  recovered  vision.  He  thoughl  that  the 
contralateral  involvement  depended  upon  the  rupture  of  the  sphe- 
noid septum,  hut  in  the  light  of  later  studies  of  the  relation  of 
the  sphenoid  cavity  to  the  optic  nerves,  a  better  explanation 
is  found  in  the  fact  that  a  sphenoid  sinus  may  he  in  relation 
with  both  optic  nerves.  (See  figures  1.  T.  !).  10.  13,  14.  15,  l(i.  '22. 
24,  25,  28,  2!).  30.) 

Mendel25  reported  several  c;ises  in  point: 

(a)  A  patient  with  left  exophthalmus  for  two  years  with 
gradual  loss  of  sight,  whole  lower  and  part  id'  temporal  portion 
of  the  left  field  of  vision  lost;  disk  outlines  indistinct  and  pale; 
pus  found  in  left  antrum.  Operation  resulted  in  some  improvement 
in  vision. 
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(b)  Sudden  Loss  of  sight  in  left  eye  with  large  absolute  central 

scotoma  and  suppuration  of  anterior  and  middle  ethmoid  cavities. 
Operation  was  followed  by  immediate  improvement,  eventually 
with  almost  complete  recovery  of  sight. 

(c)  In  (four  of  seven)  cases  of  unilateral  optic  neuritis,  the 
accessory  cavities  were  involved  in  (four)  cases,  one  being  of  the 
maxillary.  An  old  amaurosis  was  not  cured  by  operation,  nor  was 
a  case  of  bilateral  atrophy. 

Nordquist27  reports  a  case  of  optic  neuritis,  due  to  maxillary 
empyema. 

Broeckaert3  reports  the  case  of  a  woman  suffering  from  chronic 
suppuration  of  the  ethmoid  and  frontal  with  detachment  of  the 
retina  and  numerous  opacities  of  the  vitreous.  The  opacities 
disappeared,  the  detachment  persisted  and  vision  became  sharp 
in  the  intact  portion  of  the  retina  after  the  suppuration  was  re- 
lieved. 

De  Lapersonne,23  in  a  most  detailed  paper,  discusses  the  various 
aspects  of  the  subject.  He  calls  attention  to  the  reports  of 
Iteinhardt.  Braun,  Neieden  and  Panas.  who  had  noted  blindness. 
unilateral  or  bilateral  following  infectious  optic  neuritis,  but  in 
these  the  lesions  were  very  extensive.  He  maintains  that  sphe- 
noid sinusitis  may  be  complicated  by  optic  neuritis,  papillitis 
with  more  or  less  encroachment  on  the  retina,  and  prepapillary 
edema,  accompanied  by  considerable  diminution  of  central  or 
peripheric  vision ;  and  that  while  amelioration  is  possible  by 
treatment,  the  prognosis  is  none  the  less  serious. 

Risley39  describes  a  ease  of  hemicrania  and  partial  loss  of 
sight,  which  was  relieved  by  treatment  of  a  gummi  of  the  max- 
illary sinus:  another  case  of  general  neuritis  with  blindness  in 
maxillary  empyema  ;  and  another  in  which  a  secondary  neuritis 
from  sphenoid  and  ethmoid  empyema  resulted  in  blindness  of  the 
right  side. 

Gronbak13  had  a  patient,  aet.  fifty-one  years,  who  was  referred 
to  him  by  an  ophthalmologist  with  the  statement  that  there 
was  disease  of  the  left  optic  nerve  and  several  motor  branches 
of  the  ocular  muscles,  complete  amaurosis  on  this  side,  nothing 
on  ophthalmoscopic  examination,  papilla  normal,  distinct  exoph- 
thalmic. Upon  removal  of  the  nasal  polypi  and  a  large  carious 
portion  of  the  left  middle  turbinate,  he  found  for  the  first  time 
thick,  foul-smelling  pus  coming  from  the  ethmoid  cells.  The  cari- 
ous portions  of  the  ethmoid  were  removed  and  the  opening  of  the 
sphenoid    sinus    enlarged.     The   exophthalmus    disappeared,    the 
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muscular  paralysis  vanished,  'ml  the  amaurosis  continued  un- 
changed. 

Polyak36  reports  a  case  of  bilateral  optic  atrophy  of  three  years' 
standing,  resulting  from  a  suppurating  bone  cysl  of  the  Lefl  mid- 
dle turbinate,  which  filled  the  left  nostril  and  closed  the  openings 
of  the  posterior  ethmoid  and  sphenoid,  causing  retention  of  se- 
cretions and  eventually  empyema  of  these  sinuses.  As  there  was 
no  other  way  for  it  to  grow,  Polyak  thoughl  thai  it  forced  the 
posterior  portion  of  the  septum  to  the  extreme  right,  causing  re- 
tention of  secretion  and  empyema  on  this  side,.  Although  the 
process  started  on  the  left  side,  the  right  optic  became  first 
affected.  It  is.  however,  no  less  rational  to  assume  that  the  Lefl 
sphenoid  was  in  relation  with  hoth  optic  nerves,  as  in  the  case  of 
the  sphenoids  shown  in  the  figures  to  which  reference  has  already 
been  made  in  discussing  Halsted's  case;  or  that  the  last  posterior 
ethmoid  cell  was  in  relation  with  both  optic  nerves,  as  in  Onodi's 
case. 

Onodi::i  addressed  letters  to  various  ophthalmologists,  with  the 
view  of  ascertaining  the  clinical  proofs  of  the  influence  of  disease 
of  the  posterior  nasal  accessory  cavities  upon  the  optic  nerve.  In 
reply,  Schmidt-Simpler  stated  that  disease  of  the  optic  nerve  is 
the  result  of  an  affection  of  the  adipose  tissue  and  that  there 
is  no  real  proof  that  empyema  of  the  sphenoid  can.  of  itself,  cause 
an  affection  of  the  optic  nerve.  Sattler  did  not  consider  that 
unilateral  optic  neuritis  and  atrophy  were  characteristic  of  dis- 
eases of  the  ethmoid  and  sphenoid  cavities,  as  they  might  arise 
from  inflammation,  hemorrhage,  or  tumors  at  the  cerebral  end 
of  the  optic  nerve.  Blindness  in  both  eyes  with  simultaneous 
empyema  of  these  cavities  might  indicate  a  causal  connection  if 
no  other  cause  is  present.  Axenfelde  maintained  that  diseases  of 
the  optic  nerve  are  much  rarer  than  is  expected  in  dise.-ises  of  the 
sphenoid.  lie  had  seen  one  case  of  empyema  of  the  sphenoid  with 
retinal  neuritis  and  two  tumors,  causing  unilateral  disturbance 
of  vision.  Onodi  concludes  that,  in  general,  bilateral  disturbances 
of  sight  are  intracranial  in  origin,  but  may  be  due  to  disease  of 
either  the  sphenoid  or  ethmoid. 

Fishs  presents  four  cases  bearing  on  the  subject  : 

(a)  Woman,  aet.  37  years,  right  eye  normal,  left  eye  punctate 
keratitis,  vitreal  opacities,  retinitis,  hyperemia  of  the  disk',  gen- 
eral  edematous  condition  of  the  fundus.  Resection  of  the  middle 
turbinate  and  syringing  out  the  sinus  resulted  in  improving  the 
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sight,  but  the  trouble  returned  whenever  the  nasal  discharge  was 
obstructed. 

(b)  Opacities  of  the  vitreous,  hyperemia  of  the  disk,  edema  of 
the  fundus,  frontal  sinusitis.  Great  improvement  followed 
syringing  the  sinus. 

(c)  Attack  of  grip  in  1898.  with  inflammation  and  pain  in  the 
eye  and  forehead.  At  present  time  there  is  retinoehoroiditis. 
central  and  peripheral,  disk  pale,  absolute  central  scotoma  with 
contraction  of  the  held  of  vision.  Frontal  sinusitis  and  polypi 
of  nose  present. 

(d)  Pain  and  inflammation  for  about  a  week;  hyperemia  of 
disk,  keratitis,  pain  in  ball  and  frontal  bone,  hyperemia  middle 
and  inferior  turbinate,  sinusitis  frontalis.  Syringing  resulted  in 
no  improvement  at  first,  but  as  soon  as  discharge  appeared  in  the 
nostril  the  eye  rapidly  improved. 

Moritz26  showed  that  optic  neuritis,  with  sudden  loss  of  vision, 
may  result  from  compression  of  the  optic  nerve  at  the  foramen, 
or  from  perineuritis,  and  that  a  threatened  affection  of  the  optic 
nerve  is  shown  by  hyperemia  of  the  disk'. 

Pollatschek35  reports  a  case  of  bilateral  papillitis,  cured  by 
resection  of  the  middle  turbinate,  curetting  of  the  posterior 
ethmoid  cells  and  opening  the  sphenoid  sinuses. 

Galezowski10  presented  a  casein  which  there  was  a  maxillary 
sinusitis  of  dental  origin,  giving  the  appearance  of  an  orbital 
phlegmon.  The  papilla  was  edematous,  with  tortuous  veins  and 
byperemic  arteries.  Visual  acuity  was  one-fourth,  the  held  of 
vision  being  normal.  Luc's  operation  was  done:  three  weeks  later 
all  ocular  symptoms  had  disappeared  and  the  vision  was  normal. 

Alexander1  reports  a  case  of  a  man.  forty-one  years  of  age, 
who  suffered  from  bilateral  optic  neuritis,  due  to  empyema  id' 
the  posterior  ethmoid  cells  and  the  sphenoid  sinus. 

Paunz34  reports  a  case  of  papillitis  with  considerable  diminu- 
tion of  vision,  due  to  posterior  ethmoid  diseases:  greatly  improved 
after  operation. 

Glegg  and  Hay11  had  a  patient  in  whom  there  was  limitation  of 
the  field  of  vision  and  reduction  of  vision  to  six-twelfths  and  six- 
eighteenths,  with  other  ocular  symptoms,  all  being  entirely  cured 
by  removing  the  middle  turbinate  and  opening  the  posterior 
ethmoid  cells. 

Green12  claims  that  the  optic  nerve  is  especially  prone  to  be- 
come implicated  in  sphenoiditis  and  posterior  ethmoiditis,  though 
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the  involvement  is  usually  slight.     It'  severe  and  prolonged,  retro- 
bulbar neurit  is  may  develop. 

Knapp18  reports  ;i  number  of  eases  of  orbital  abscess  ami  the 
two  following  cases  without   orbital  abscess: 

(a)  Neuro-retinitis  following  influenza,  recovering  without 
treatment . 

(I))  Retrobulbar  neuritis,  congestion  of  the  right  disk,  later 
central  scotoma,  deflection  of  septum,  and  turbinate  hypertrophy; 
not  much  improved  at  first,  but  later  complete  recovery. 

In  the  discussion  which  followed,  Kipp  stated  that  he  had  never 
seen  optic  neuritis  in  connection  with  sinus  disease,  except  where 
the  infection  extended  to  the  orbital  tissue;  but  Randal]  had 
seen  numerous  cases. 

Schmiegelow40  reports  two  cases  of  latent  empyema  of  the 
sphenoid  and  posterior  ethmoid  cells,  resulting  in  retrobulbar 
neuritis : 

(a)  A  boy  suddenly  taken  with  pain,  malaise,  vomiting  and 
later  diminished  vision  in  the  left  eye.  The  papillary  tissues  were 
obscured,  borders  indistinct,  slight  swelling,  veins  dark,  tortuous 
and  slightly  thickened,  macula  normal.  Vision  was  greatly  im- 
proved by  resection  of  the  posterior  end  of  the  middle  turbinate. 
and  opening  id'  the  sphenoid  sinus. 

(b)  Young  woman,  act.  eighteen  years,  two  and  a  half  years 
before  was  taken  with  severe  headaches  on  the  left  side  with  re- 
duction id'  vision  on  the  righl  side.  Headaches  improved  under 
treatment.  Later,  headaches  appeared  on  the  righl  side.  Papilla 
white  and  atrophic  without  showing  optic  neuritis,  vision  de- 
creased considerably.  Very  decided  improvement  followed  the 
resection  of  the  posterior  portion  of  the  middle  turbinate  and  the 
anterior  wall  of  the  sphenoid. 

Delneuville'  was  able  to  relieve  a  patient  with  reduction  of 
vision  to  one-half  on  the  left  side  while  the  fingers  could 
hardly  be  counted  by  the  right  eye,  one  meter  away,  with  fundus 
and  medium  normal,  central  scotoma,  retrobulbar  neuritis,  by 
cleansing  and  treatment  of  a  sphenoid  sinusitis  which  was  pres- 
ent. 

Onodi30  found  that  relief  followed  resection  of  the  middle  tur- 
binate, removal  of  polypi  and  irrigation  of  maxillary  shins  in  a 
man  nineteen  years  of  age,  who  was  attacked  suddenly  with 
headache,  exophthalmus,  double  vision,  and  lessened  vision. 

Packard32  reports  a  number  of  cases.- 

(a)     Margin  of  left  optic  nerve  hazy,  hyperemia  of  disk,  left 
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ethmoiditis  and  sphenoiditis ;  improvement  of  the  eye  under  nasal 
treatment. 

(b)  Left  optic  neuritis,  hypertrophy  of  the  left  middle  turbin- 
ate, no  pus,  bulla  ethmoidalis  swollen,  improvement  following 
treatment. 

(c)  Right  optic  neuritis,  hypertrophy  of  the  right  middle 
turbinate,   improvement  following  treatment. 

(d)  Intense  hyperemia  and  edema  of  both  disks,  cystic  middle 
turbinates. 

(e)  Swelling'  and  tortuosity  of  retinal  vessels,  acute  frontal 
sinusitis,  hypertrophied  ami  cystic  middle  turbinates. 

(f)  Retinal  vessels  overfull,  ethmoiditis. 

Thompson42  reports  a  case  in  which  there  was  pain  for  three 
weeks,  paralysis  of  the  third  nerve,  choked  disk,  right  eye  simi- 
larly affected  but  less  extensive.  After  removal  of  septal  spur 
and  treatment  of  the  ethmoid  and  sphenoid  condition,  vision 
returned  to  almost  normal. 

Posey37  38  makes  the  very  pertinent  remark  that  there  were 
cases  of  retrobulbar  inflammation  of  the  optic  nerve  observed  in 
earlier  years,  following  grip  and  in  association  with  catching  cold 
or  rheumatism,  which,  in  place  of  simple  and  effective  treatment 
directed  towards  the  sinus,  received  active  and  often  depressing 
and  harmful  general  medication.  As  a  consequence,  blindness 
was  not  the  infrequent  result,  whereas,  with  proper  appreciation 
of  the  circumstances  attending  the  origin  of  the  neuritis,  complete 
recovery  might  have  been  the  question  of  but  a  few  days.  Posey 
maintains  that  the  nerve  may  be  affected  from  the  sinuses  by 
contiguity  of  tissues  from  all  stages  of  edema  to  retrobulbar 
neuritis. 

Sluder41  reports  a  case  in  which  there  was  pain  in  the  right  eye 
for  three  days,  with  sudden  blindness  in  both  eyes.  The  right  up- 
per lid  was  edematous.  Immediate  improvement  in  vision  fol- 
lowed operation. 

Risley:;:'  reports  an  additional  case  of  optic  neuritis,  with  im- 
paired central  vision  and  contracted  fields,  recovering  after  drain- 
age of  the  frontal  and  ethmoid  sinuses,  altho.ugh  the  symptoms 
had  lasted  three  years. 

Alfred  Wiener14  reports  two  cases,  (a)  Absolute  blindness 
followed  an  attack  of  rhinopharyngitis.  The  middle  turbinate 
hone  was  resected  and  the  posterior  ethmoid  cells  curetted,  first 
on  the  righl  side  and  then  on  the  left,  with  evidence  of  disease 
at  each   operation.     Vision   returned   in   one  eye,  hut   not   in  the 
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other.  Wiener  regards  the  condition  as  an  acute  retrobulbar 
neuritis,  occurring  in  the  canalicular  portion  of  the  optic  nerve, 
broughl  about  through  a  posterior  ethmoiditis  on  l><>th  sides. 
probably  of  syphilitic  origin,  (b)  Complete  blindness  in  a  child 
of  nine,  following  an  acute  coryza  and  severe  frontal  headache. 
Vision  returned  in  about  two  weeks  after  mild  local  treatraenl 
of  the  nose. 

METHOD   OF    ANATOMIC   STUDY. 

With  this  array  of  clinical  facts,  a  study  of  the  anatomic  rela- 
tions of  the  optic  nerve  is  certainly  justified. 

Departing  somewhal  from  the  practice  of  Onodi,  Zuckerkandl, 
Hajek,  and  others,  who  used  their  material  without  special  ref- 
erence to  uniformity.  I  have  made  these  studies  on  fifteen  heads 
which  have  been  sectioned  horizontally.  They  were  first  in- 
jected through  the  carotid  with  a  fifty  per  cent  formalin  solution. 
then  immersed  for  from  three  to  five  months  in  a  three  per  cent 
solution  of  hydrochloric  acid,  in  order  to  decalcify  them:  then 
sectioned  and  reconstructed  after  the  plan  designated  in  my  pre- 
vious papers.22  23  -'  I  have  taken  the  sections  containing  the  optic 
nerve  and  have  dissected  out  the  optic  nerve  and  cut  away  por- 
tions of  the  walls  of  the  accessory  cavities  so  as  to  brine-  into 
view  the  most  important  relations.  In  some  instances  the  mucosa 
has  been  left  intact  and  in  others  the  bony  walls  alone  are  shown. 

The  reconstructions.  I  consider  of  great  importance,  for  it  is 
only  in  this  way  that  it  is  possible  to  define  accurately,  in  a  series 
of  heads,  the  diameters  of  the  sinuses,  their  positions  with  respect 
to  the  optie  nerve  throughout  its  course,  their  variations  in 
graphic  form  and.  at  the  same  time,  to  preserve  the  specimens 
for  identification  and  study.  Besides  this,  it  is  easy  at  any  time 
to  verify  the  findings  and.  if  it  is  desired,  to  study  additional 
problems  in  this  connection.  An  illustration  of  each  head  is  pre- 
sented, accompanied  by  the  necessary  reconstructions,  so  that 
the  details  of  this  work  may  be  used  by  other  investigators  who 
may  be  interested  in  this  held  of  research. 

MATERIAL    FOR    STUDY. 

The  heads,  used  as  material  for  study,  were  all  obtained  from 
the  Anatomical  Department  of  St.  Louis  University,  but  there  has 
been,  in  no  instance  a  possibility  of  ascertaining  the  aide  mortem 
historv   of  the    individuals,   and.    in   some  eases,  the   age   and   sex 
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were  unknown,  as  tlie  heads  had  been  removed   Prom  the  bodies 
before  they  came  into  my  possession. 

DESCRIPTION  OF   HEADS. 

The  heads  arc  given  numbers  in  the  order  in  winch  they 
were  reconstructed.  Thus  far  F  have  reconstructed  twenty  heads. 
the  last  fifteen  of  which  (from  VI  to  XX.  inclusive)  have  been 
used  in  this  study.  In  future  papers,  where  reference  is  made  to 
these  heads,  the  numbers  will  be  given.  In  papers  already  pub- 
lished, only  the  first  four  heads  reconstructed  have  been  utilized — 
designated  A,  B,  C,  D,  respectively.  These  are  hereafter  to  be 
numbered  I.  II,  I II I  and  IV.  respectively. 

HEAD  VI.     (Figures  1  and  16.) 

Sphenoid  Sinus. — Left,  small,  not  in  relation  with  optic  chiasm 
which  lies  behind  it.  Right,  large,  extending  more  than  a  centi- 
meter posterior  to  the  optic  chiasm. 

Ethmoid  Labyrinth. — Left,  two  posterior  ethmoid  cells  in  rela- 
tion with  optic  nerve  at  their  postero-external  angles  near  the 
roof.  Right,  posterior  ethmoid  consists  of  but  one  large  cell 
which  comes  into  relation  with  the  optic  nerve  at  the  postero- 
external angle  of  the  cell,  its  roof  slightly  overlapping  tin1  nerve. 

Frontal  Sinus. — Left,  covers  about  one-third  of  the  bulbus 
at  its  supero-internal  portion  and  extends  a  somewhat  greater 
distance  internal  to  the  globe.  Right,  smaller  than  the  left,  ex- 
tends over  one-sixth  of  the  roof  of  the  globe,  its  main  portion 
somewhat  larger,  lying  internal. 

Ontic  chiasm  lies  on  the  roof  of  the  right  sphenoid. 

Optic  Nerve. — Left,  passes  along  roof  of  the  right  sphenoid 
and  the  external  Avail  of  the  left  sphenoid.,  external  to  the  postero- 
external angle  of  the  posterior  ethmoid  cell.  Right,  passes  over 
the  externa]  wall  of  the  right  sphenoid  and  external  to  the 
postero-external  angle  of  the  right  posterior  ethmoid. 

1 1  HAD  VII.      (Figures  2  and  17.) 

Sphenoid  Sinus. — Left,  very  large,  extends  to  the  oceipito- 
sphenoidal  articulation  posterior  to  the  carotid:  optic  nerve 
passes  over  anterior  fourth  of  the  roof.  Right,  very  large,  ex- 
tends to  the  oecipito-sphenoidal  articulation  posterior  to  the 
carotid  ;  optic  nerve  passes  over  anterior  fourth  of  the  roof. 

Ethmoid    Labyrinth.— Left,  anterior  portion   narrow,   posterior 
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portion   wide,  extending  somewhal   external   to  the  optic   nerve, 

hut  below  it.  Last  posterior  ethmoid  in  relation  with  Hie  optic 
at  the  posteroexternal  angle.  Right,  anterior  portion  narrow, 
posterior  portion  wide:  last  posterior  ethmoid  in  relation  with  the 
optic  at  posteroexternal   angle. 

Frontal  Sinus. — Left,  though  quite  Large,  lies  almost  entirely 
internal  to  the  globe,  overlapping  it  hut  slightly.  Right,  simi- 
lar in  shape  and  relation  to  the  Left,  hut  somewhat  smaller. 

Optic  chiasm  extends  about  an  equal  distance  over  the  roof  of 
t  he  t  wo  sphenoids. 

Optic    Nerve. —  Left,    passes    OVer    the    roof    of    the    left    sphenoid 

then  downward  to  the  postero-external  angle  of  the  posterior 
ethmoid.      Right,    passes   over   the    roof   of   the    left    sphenoid    and 

downward  to  the  postero-external  angle  of  the  posterior  ethmoid. 
[TEAD  VIII.     I  Figures  :S  and  is 

Sphenoid  Sinus.  -Both  fairly  uniform,  the  right  reaching  a 
somewhat  higher  level  than  the  left. 

Ethmoid  Labyrinth. — Left,  posterior  portion  much  wider  than 
the  anterior  portion,  but  the  only  direct  relation  is  at  the  postero- 
external angle  of  the  last  cell  near  its  roof.  Right,  anterior 
ethmoid  cells  extend  posteriorly  beyond  the  posterior  ethmoidal 
cells,  but  not  in  close  relation  with  the  optic  nerve.  The  right 
posterior  ethmoid,  last  cell  in  relation  witli  the  optic  only  at  its 
postero-external  angle,  near  the  roof. 

Frontal  Sinus. — Left,  very  small  and  not  in  relation  with  the 
globe,  being  more  than  a  centimeter  internal  to  it.  but  reaching 
about  the  same  level  as  the  bulbus.  Right,  much  Larger  than  left. 
extending  more  than  three  centimeters  above  the  globe  and  over- 
Lapping  it  but  slightly. 

Optic  chiasm  lies  over  posterior  portion  of  the  roof  of  right 
and  Left  sphenoid,  three-fourths  being  over  the  right  and  one- 
fourth  over  the  left. 

Optic  Nerve. — Left,  passes  externally  over  roof  of  the  sphenoid 
to  the  postero-external  angle  of  the  last  posterior  ethmoid  cell. 
Right  optic  passes  externally  over  the  posterior  portion  of  the 
roof  of  the  sphenoid  sinus  and  over  the  postero-external  angle  of 
the  last  posterior  ethmoid. 

HEAD  IX.     (Figures  4  and  19.) 

Sphenoid  Sinus. — Both  fairly  uniform,  right  reaching  a  slightly 
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Iiigher  level.  Considerable  intervening  bone  between  the  roof  of 
the  sinuses  and  the  optic  chiasm  which  lies  above  and  behind. 

Ethmoid  Labyrinth. — Left,  anterior  portion  broad;  last  pos- 
terior ethmoid  cell  not  in  close  relation  with  the  optic  which 
lies  3  m.m.  from  its  posteroexternal  angle  Right,  anterior  por- 
tion broad,  last  posterior  ethmoid  cell  not  in  close  relation  with 
the  optic  which  lies  3  m.m.  from  its  posteroexternal  angle,  A 
second  cell  presents  an  angle  4  m.m.  from  the  nerve. 

Frontal  Sinus. — Left,  very  large,  extending  a  considerable  dis- 
tance anterior  to  the  globe,  but  overlapping  it  but  slightly.  It 
extends  internally  beyond  the  median  line.  Right  frontal  much 
smaller  than  the  left  and  not  in  relation  with  the  globe,  except  at 
the  snpero-external  portion. 

Optic  chiasm  lies  5  m.m.  above  left  sphenoid.  2  m.m.  above  right 
and  behind  both  of  them:  no  evidence  of  sulcus  opticus  on  roof 
of  either  sphenoid  sinus. 

Optic  Nerve. — Left,  passes  along  lateral  and  upper  wall  of  left 
sphenoid  and  the  postero-external  angle  of  the  left  posterior 
ethmoid.  Right,  passes  along  roof  of  right  sphenoid  externally 
and  the  postero-external  angle  of  the  last  posterior  ethmoid 
cell. 

HEAD  X.     (Figures  5  and  20.) 

Sphenoid  Sinus. — Left,  small.  Right,  larger,  extends  above  the 
optic  nerve,  which  runs  along  the  external  wall. 

Ethmoid  Labyrinth. — Left,  broader  posterior  than  anterior. 
Last  posterior  ethmoid  in  relation  at  postero-external  angle  with 
the  optic  nerve.  Right,  two  posterior  ethmoid  cells  in  relation 
with  optic  nerve  at  their  postero-etxernal  angle. 

Frontal  Sinus. — Left,  overlaps  the  inner  portion  of  the  globe 
but  slightly.  Right,  considerably  smaller,  lies  3  m.m.  from  the 
globe  at  nearest  point. 

Optic  chiasm  in  relation  almost  entirely  with  the  right  sphenoid. 

Optic  Nerve. — Left,  pnsses  along  the  left  sphenoid  laterally  and 
superiorly,  and  along  the  postero-external  angle  of  the  last  pos- 
terior ethmoid.  Right,  passes  along  the  lateral  Avail  of  the  sphe- 
noid sinns  just  below  its  roof  and  along  the  postero-external 
angle  of  the  last  two  posterior  ethmoid  cells. 

HEAD  NT.     (Figures  6  and  21.) 

Sphenoid   Sinus. — Both  sinuses  large  and    fairly  uniform. 
Ethmoid    Labyrinth. — Both    unusually    small.      East    posterior 
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ethmoid  cell  on  each  side  3  m.m.  from  the  corresponding  optic 
nerve,  the  nearesl  point  being  the  postero-external  angle  of  the 
cell. 

Frontal  Sinus. — Left,  small,  lies  considerably  internal  to  the 
globe.  Right,  much  Larger,  somewhat  more  distanl  from  the  globe, 
extends  beyond  the  median  line  on  the  Left. 

Optic  chiasm  passes  over  the  roof  of  left  and  right  sphenoid,  the 
left  being  about  two-thirds  of  the  entire  distance. 

Optic  Nerve. — Left,  passes  over  the  roof  of  the  Left  sphenoid 
and  3  m.m.  away  from  posteroexternal  angle  of  tehe  lasl  posterior 
ethmoid  cell.  Right,  passes  over  the  roof  of  righl  sphenoid  and 
3  m.m.  from  postero-external  angle  of  the  last  posterior  ethmoid 
cell. 

HEAD  XII.     (Figures  7  and  22.) 

Sphenoid  Sinus. — Left,  exceedingly  large,  in  relation  with  optic 
chiasm  and  both  optic  nerves.  Right,  very  small,  (i  in. m.  below 
the  optic  nerve. 

Ethmoid  Labyrinth. — Left,  anterior  portion  much  longer  than 
the  posterior;  last  posterior  ethmoid  cell  shows  the  usual  relation 
at  its  postero-external  angle  with  the  optic.  Right,  anterior 
ethmoid  has  the  same  antero-posterior  diameter  as  the  labyrinth, 
in  that  its  posterior  wall  extends  as  far  back  as  the  posterior 
ethmoid  cells.  The  last  anterior  ethmoid  cell  is  here  in  relation 
with  the  optic  nerve  at  the  postero-external  angle  of  the  cell. 
having  replaced  the  posterior  ethmoid,  which  is  quite  small. 

Frontal  Sinus. —  Left,  very  Large,  overlapping  the  inner  wall 
of  the  bulbus  very  slightly.  Right,  very  small,  some  distance 
removed  from  the  inner  wall  of  the  bulbus. 

Optic  chiasm  lies  on  the  posterior  third  of  the  roof  of  the  left 
sphenoid. 

Optic  Nerve. — Left,  passes  from  the  roof  of  the  left  sphenoid 
to  the  postero-external  angle  of  the  last  posterior  ethmoid  cell. 
Right,  passes  over  the  left  sphenoid  and  to  the  postero-external 
angle  of  the  last  anterior  ethmoid  cell. 

HEAD  XIII.     (Figures  8  and  23.) 

Sphenoid  Sinus. — Left,  exceedingly  Large,  extending  almost  as 
far  back  as  the  fifth  nerve  on  both  sides,  far  behind  the  posterior 
wall  of  the  right  sphenoid  (13  m.m.).  Left  optic  nerve  runs 
across  the  superior  wall,  though  the  sinus  roof  extends  to  a  much 
higher  level.      Right,  much  smaller  than  left,  in  relation  with  the 
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optic  nerve  which  runs  along  its  external  and  superior  wall, 
though  not  at  its  highest  level. 

Ethmoid  Labyrinth. — Left,  anterior  ethmoid  constitutes  an- 
terior and  large  part  of  the  outer  portion;  last  posterior  ethmoid 
cells,  two  in  relation  with  the  optic  nerve  at  the  postero-external 
angle.  Bight,  last  posterior  ethmoid  in  but  slight  relation  with 
the  optic  at  postero-external  angle. 

Frontal  Sinus. — Left,  not  in  relation  with  the  bulbus,  most  of 
the  cavity  being  anterior  to  it.  Right,  similarly  disposed,  hut 
somewhat  larger. 

Optic  Chiasm. — Right  two-thirds  lies  on  the  posterior  wall  of 
the  right  sphenoid,  and  left  third  on  the  superior  wall  of  the  left 
sphenoid. 

Optic  Nerve. — Left,  runs  along  the  superior  wall  of  the  left 
sphenoid  below  its  highest  level  and  just  posterior  to  the  postero- 
external angle  of  the  last  two  posterior  ethmoid  cells.  Right, 
runs  along  the  supero-external  wall  of  the  right  sphenoid  and  the 
postero-external  angle  of  the  last  posterior  ethmoid  cell. 

HEAD  XIV.     (Figures  9  and  24.) 

Sphenoid  Sinus. — Left,  small.  4  nun.  below  the  optic  nerve. 
Right,  very  large,  in  relation  with  both  optic  nerves  and  chiasm. 

Ethmoid  Labyrinth. — Left,  anterior  cells  very  wide,  extending 
almost  as  far  externally  as  the  frontal ;  posterior  ethmoid  com- 
posed of  one  cell  only,  which  is  in  relation  with  the  optic  nerve 
at  the  postero-external  angle.  Right,  anterior  ethmoid  cells  simi- 
lar to  those  on  the  left;  last  posterior  ethmoid  cell  in  relation  with 
optic  nerve  at  postero-external  angle. 

Frontal  Sinus. — Left,  very  large,  extending  over  the  inner  wall 
of  the  orbit  and  beyond  the  median  line.  Right,  relation  almost 
identical,  but  somewhat  larger. 

Optic  chiasm  lies  posterior  to  right  sphenoid. 

Optic  Nerve. — Left,  runs  along  the  postero-external  wall  of  the 
right  sphenoid  and  along  the  postero-external  angle  of  the  pos- 
terior ethmoid.  Right,  runs  along  the  posterior  wall  of  the  right 
sphenoid  and  along  the  postero-external  angle  of  the  posterior 
ethmoid  cell. 

1 1  HAD  XV.     (Figures  10  and  25. 

Sphenoid  Sinus. — Left,  in  relation  with  both  optic  nerves  at 
its  postero-lateral  wall.     Right,  insignificanl  in  size.  8  m.m.  below 
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the  optic  nerve,  appearing  as  a  mere  indentation  communicating 
with  the  oasal  cavity  by  ;in  opening  of  the  usual  size 

Ethmoid  Labyrinth. — Left,  small.  Ias1  posterior  ethmoid  in 
relation  with  the  optic  nerve  at  the  postero-external  angle  just 

below  the  roof.     Right,  very  similar  to  the  left. 

Frontal  Sinus.— Left,  very  small.  qo1  in  relation  with  orbit. 
Right,  smaller.  bu1  similar  iu  relation. 

Optic  chiasm  lies  behind  the  lefl  sphenoid  about  the  level  of 
the  roof. 

Optic  Nerve. — Left,  runs  alone'  the  postero-extei'nal  wall  of  the 
left  sphenoid  and  along  the  postero-external  angle  of  the  pos- 
terior ethmoid.  Right,  runs  along  the  postero-external  wall  of 
the  left  sphenoid  and  along  the  postero-external  angle  of  the 
posterior  el hmoid. 

BEAD  XVI.     (Figures  11  and  26. 

Sphenoid  Sinus. —  Left,  small.  8m.m.  below  optic  nerve,  being 
replaced  by  an  ethmoid  cell  which  is  interposed.  Right,  in  relation 
with  the  optic  nerve   at   its  roof  and   external   wall. 

Ethmoid  Labyrinth. —  Left,  large;  last  posterior  ethmoid  in 
relation  with  optic  on  the  external  wall  of  the  cell.  Right,  large, 
but  relation  with  the  otitic  nerve  is  only  at  the  postero-external 
angle  of  the  last  posterior  ethmoid  cell. 

Frontal  Sinus. — Left,  close  to  the  inner  wall  of  the  globe, 
but  does  not  overlap.  Right,  but  slightly  larger  and  overlaps 
several  millimeters. 

Optic  chiasm  lies  entirely  behind  sphenoid  sinuses,  in  no 
relation  with  them. 

Optic    Nerve. — Left,    passes    along    the    external    wall    of    the 
last   posterior  ethmoid  cell,  not   in   relation  with  either  sphenoid 
Right,  passes  alonu'  the  external  wall  of  the  right  sphenoid  and 
postero-external  angle  of  the  last   right  posterior  ethmoid. 

HEAD  XVII.      (Figures  12  and  27.) 

Sphenoid  Sinus. — Each  sphenoid  in  about  equal  relation  su- 
periorly with  the  corresponding  nerve  and  chiasm. 

Ethmoid  Labyrinth. — Each  in  relation  with  corresponding 
optic  nerve  at  postero-external  angle  of  the  last  posterior  eth- 
moid. 

Frontal  Sinus. — Left,  large,  in  relation  externally  and  anterior- 
ly with  globe.  Right,  similar  iu  shape,  but  smaller  and  at  a 
greater  distance  from  the  globe. 
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Optic  chiasm  in  relation  with  both  sphenoids. 

Optic  Nerve. — Left,  passes  over  the  roof  of  the  left  sphe- 
noid and  to  the  postero-external  angle  of  the  posterior  ethmoid. 
slightly  below  the  roof  of  this  cell.  Right,  passes  over  the  roof  of 
the  sphenoid  and  to  the  postero-external  angle  of  the  posterior 
ethmoid   slightly    below    the   roof   of   the    cell. 

HEAD   XVIII.      (Figures   13    and    28.) 

Sphenoid  Sinus. — Both  small,  left  in  relation  with  optic 
chiasm  and  both  optic  nerves.  Right.  7  m.ni.  below  optic  nerve, 
being  replaced  by  posterior  ethmoid  cell  which  has  been  inter- 
posed. 

Ethmoid  Labyrinth. — Left,  large,  usual  relation  with  optic. 
Right,  large,  optic  nerve  passes  along  external  wall  of  last  pos- 
terior ethmoid  cell. 

Frontal  Sinus. — Left,  large,  overlaps  inner  wall  of  globe. 
Right,  relation  similar  to  the  left. 

Optic  chiasm  in  relation  with  left  sphenoid  only. 

Optic  Nerve. — Left,  passes  above  left  sphenoid  and  postero- 
external angle  of  the  last  posterior  ethmoid  cell.  Right,  passes 
over  external  margin  of  the  roof  of  the  left  sphenoid  and  then 
downward  and  outward  over  the  roof  of  the  last  posterior  eth- 
moid cell  and  along  its  external  wall. 

HEAD  XIX.     (Figures  14  and  29.) 

Sphenoid  Sinus. — Left,  small,  somewhat  replaced  by  the  right. 
Right  extends  over  to  the  left  side,  coming  into  relation  with  the 
left  optic  nerve  at  the  supero-posterior  wall  of  the  sinus. 

Ethmoid  Labyrinth. — Both  small,  usual  relation  to  the  postero- 
external angle  of  the  last  posterior  ethmoid,  the  left  being  nearer 
to  the  nerve  than  the  right. 

Frontal  Sinus. — Left,  overlaps  anteroinferior  portion  of  globe. 
Right,  has  about  the  same  relation. 

Optic  chiasm  lies  on  the  postero-superior  wall  of  the  right 
sphenoid. 

Optic  Nerve. — Left,  one-third  of  the  sinus  portion  lies  over 
the  right  sphenoid,  one-half  over  the  left  sphenoid  and  one- 
sixth  over  the  postero-external  wall  of  the  left  posterior  ethmoid. 
Right,  runs  along  and  above  the  right  sphenoid,  but  the  anterior 
half  of  the  portion  in  relation  with  this  sinus  lies  laterally.  The 
nerve  comes  in  relation  with  the  last  posterior  ethmoid  cell  only 
at  the  postero-external  portion  of  the  cell. 
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HEAD  XX.     (Figures  15  and  30.) 

Sphenoid  Sinus. — Left,  very  peculiar  in  shape,  consisting  of 
two  portions,  an  upper  third  and  lower  two-thirds,  united  a1  a 
constricted  point  at  the  Level  of  its  nasal  orifice.  Only  the  up- 
per portion  is  in  relation  with  the  optic  nerves.  Right,  not 
in  relation  with  the  optic  nerve,  being  5  in. in.  below  it  at  its 
nearest  point,  which  is  ;it  the  apex  of  a  projection  4  in.ni.  above 
the  main  cavity  of  the  sphenoid. 

Ethmoid  Labyrinth.— Usual   relation.  , 

Frontal  Sinus.-  —Left,  very  large,  extending  behind  the  pos- 
terior wall  of  the  anterior  ethmoid,  barely  overlapping  the  inner 
wall  of  the  globe.  Right,  extends  almost  as  far  posteriorly,  but 
not  so  far  as  the  anterior  ethmoid  cells,  overlapping  the  globe  a 
somewhat  greater  distance  than  on  the  left  side. 

Optie  chiasm  lies  posterior  to  Left   sphenoid  sinus. 

Optic  Nerve. — Left,  runs  along  external  wall  of  the  left 
sphenoid  and  on  the  posteroexternal  angle  of  the  last  pos- 
terior ethmoid  cell.  Right,  runs  along  the  external  wall  of  the 
left  sphenoid  and  the  postero-externa]  angle  of  the  last  pos- 
terior ethmoid  cell,  righl  side  being  a  trifle  higher  than  this 
ethmoid  cell. 

DESCRIPTION    <>K    'I'm-;    SINUSES. 

The  maxillary  sinuses  of  the  fifteen  heads  are  not  described  in 
detail,  as  it  was  deemed  inexpedient  to  burden  the  report  with 
it.  and  as  the  maxillary  sinus  does  not  enter  into  the  subject 
to  the  same  degree  as  the  other  sinuses.  However,  in  each  case  it 
has  been  reconstructed  in  the  lateral  projections  which  have  been 
made,  and  the  diameters  and  other  important  particulars  are 
given. 

In  order  to  avoid  repetition,  the  measurements  are  all  given 
in  millimeters.  The  reconstructions  are  ali  exact  within  a  pos- 
sible error  of  1  m.m. 

SPHENOTD    SINUS. 

There  is  a  tremendous  variation  in  the  dimensions  of  the  thirty 
sphenoid  sinuses,  as  shown  in  the  following  table: 
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DIAMETERS    OF    THE    SPHENOID    SINUSES. 


HEAD. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

XVIII. 

XIX. 

XX. 


Anteroposterior. 


Supero-inferior, 


R. 
35 

42 
25 
21 
17 
31 

9 
16 
24 

2 
20 
24 

9 
32 
29 


L. 

15 
36 
20 
14 
14 
27 
39 
33 
10 
23 
9 
14 
19 
20 
30 


R. 

30 
22 
27 
23 
22 
26 

8 
36 
38 

4 
21 
24 
10 
28 
21 


L. 

24 
34 
25 
17 
20 
26 
26 
36 
18 
27 
10 
19 
19 
17 
27 


Lateral. 

R. 

L. 

31 

12 

34 

25 

16 

12 

17 

13 

17 

11 

14 

19 

7 

24 

14 

27 

35 

10 

2 

21 

14 

8 

17 

17 

9 

24 

27 

12 

28 

34 

The  anteroposterior  diameter  varies  from  2  in  Head  XV  to  42 
in  Head  VII,  left;  the  supero-inferior  from  4  in  Head  XV,  right, 
to  38  in  Head  XIV,  right;  lateral  from  2  in  Head  XV,  right,  to 
35  in  Head  XIII,  right. 

The  sphenoid  sinus  of  Head  XV  (figure  25)  is  by  far  the  small- 
est, with  diameters  2,  4  and  2,  the  next  smallest  being  Head  XII 
(figure  22),  right,  with  diameters  9,  8  and  7.  That  of  Head 
VII  (figure  17),  right  side,  is  the  largest  with  diameters  42,  22 
and  34,  while  that  of  Head  VI  (figure  16),  right,  is  next  largest, 
with  diameters  35,  30  and  31. 

The  average  diameters  of  the  thirty  sinuses  are  as  follows: 
Antero-posterior  21.5,  supero-inferior  22.8,  lateral  18.4.  Ex- 
cluding five  extremes,  smallest  and  largest,  the  range  of  the 
remaining  twenty,  which  may  be  considered  as  common,  is  as 
follows:  antero-posterior  14  to  32,  supero-inferior  17  to  27.  lateral 
11  to  27. 

A  glance  at  the  reconstruction  of  the  sphenoid  sinuses  (figures 
l(i  to  30)  shows  the  great  variety  of  size  and  shape..  The  right 
sphenoid  of  Head  XV  is  but  little  larger  than  its  opening  into 
the  nasal  cavity,  which  is  in  its  accustomed  position.  It  is  replaced 
almost  entirely  by  the  left  sphenoid,  which  is  shown  in  relation 
with  the  optic  chiasm,  and  both  nerves  (figure  25).  Both  sphe- 
noids of  Head  VII  are  exceedingly  large  (figure  17)  and  extend 
far  behind  tin'  optic  chiasm,  sharing  this  feature  with  Head  VI, 
right  (figure  16),  Bead  XII.  right  (figure  22).  Head  XIII.  lefl 
(figure  23).  Head  XVII.  righl  (figure  27).  and  Head  XIX.  right 
(figure  29). 
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There  is  likewise  greal  disparity  in  the  size  of  the  two  sphe- 
noid sinuses  in  Heads  V 1  (figure  16),  XII  (figure  22),  X I V 
(figure  24),  XV  (figure  25),  and  XIX  (figure  29).  One  sphe- 
noid only  is  in  relation  with  both  optic  nerves  in  Heads  XII 
(figures  7  and  22)  left,  XIV  (figures  9  and  24)  right,  XV  (fig- 
ures 10  and  25)  left,  XVIII  (figures  13  and  28)  left.  XX 
(figures  15  and  30)  left. 

Each  sphenoid  sinus  is  in  relation  with  the  corresponding 
optic  nerve,  and  one  is  in  relation  with  the  other  optic  nerve 
in  addition  in  the  following  instances:  Heads  VI  (figures  1  and 
16)   and  XIX   (figures  14  and  29). 

In  Head  XVI  neither  sphenoid  is  in  relation  with  the  left  optic 
nerve  (figures  11  and  26).  A  large  posterior  ethmoid  cell  (figure 
11)   replaces  a  small   left  sphenoid. 

The  relation  is  fairly  uniform  in  the  following:  Heads  VII 
(figures  2  and  17).  VIII  (figures  3  and  18),  IX  (figures 
1  and  19),  X  (figures  5  and  20),  XI  (figures  6  and  21).  XIII 
(figures  8  and  23)  and  XVII    (figures  12  and  27.. 

The  orifice  of  the  sphenoid  sinus,  while  invariably  opening  into 
the  nose  above  the  superior  turbinate,  varies  considerably  in  its 
position.  The  following  table  shows  the  distance  between  the 
inferior  margin  of  the  opening  and  the  lowest  Level  of  the  floor 
and  the  highest  level  of  the  roof,  respectively: 

DISTANCE      BETWEEN     THE      [NFERIOR      MARGIN     OF      THE      NASAL 
OPENING    OF    THE     SPHENOID    SINUS    AND    THE     FLOOR 

AND     ROOF    OF    THE    SINUS. 


Heads. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

XVIII. 

XIX. 

XX. 


Right 

Floor 

Roof 

17 

13 

7 

15 

13 

14 

10 

13 

13 

9 

12 

14 

4 

4 

15 

21 

16 

22 

2 

2 

7 

14 

12 

12 

6 

4 

21 

7 

19 

2 

Left 


Floor 

13 

20 

11 

4 


11 

14 

17 
8 

14 
3 
7 
5 
9 

17 


Roof 
11 
14 
16 
13 
12 
15 
12 
19 
10 
13 
7 
12 
14 
8 
10 
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These  figures  certainly  show  a  wide  variation,  and  yet  it  may 
be  said  that  the  orifice,  as  a  rule,  is  midway  between  the  roof 
and  the  floor.      This  is  true  for  twenty  out  of  thirty  sinuses. 

In  XVIII,  XIX.  XX  right  and  VII,  XVIII  and  XIX  left,  the 
orifice  is  in  the  upper  third  ;  in  XI  right  and  IX.  XI  and  XVII 
left  it  is  in  the  lower  third:  in  the  other  thirty  instances  it  is  in 
the  middle  third. 

It  is  relatively  highest  in  Head  XX.  right,  where  its  distance 
Prom  the  roof  is  one-tenth  of  that  between  the  roof  and  the  floor. 
It  is  relatively  lowest  in  IX.  left,  where  it  opens  in  the  lower 
quarter  of  the  anterior  wall. 

The  more  specific  relations  of  the  optic  uerve  and  chiasm  will 
he  discussed  under  those  heads. 

ETHMl  » 1 1  »     LABYRINTH. 

Until  Onodi  pointed  out  that  the  last  posterior  cell  was  at 
limes  in  close  relation  with  the  optic  nerve,  it  was  generally  sup- 
posed that  this  relation  was  confined  to  the  sphenoid  exclusively. 
hut  since  that  time  his  investigations  have  been  confirmed  that 
the  last  posterior  ethmoid  cell  may  replace  the  sphenoid  in  both 
position  and  relation. 

The  study  here  presented  is  for  the  purpose  of  establishing  how 
extensive  this  relation  is  and.  to  this  end.  the  entire  ethmoid 
labyrinth  is  reconstructed  superiorly  and  shown  in  figures  16 
to  30.  The  anterior  cells  occupy-  the  space  within  the  dotted 
lines,  the  posterior  cells  within  the  unbroken  lines,  while  the 
solid  black  spaces  represent  that  portion  of  the  last  ethmoid 
cavity  in  relation  with  the  optic  nerve,  or  perhaps  it  would  be 
more  explicit  to  say  that  it  is  a  superior  reconstruction  of  that 
position  of  the  last  posterior  ethmoid  cavity  which  lies  at  the  level 
of  the  optic  cells.  The  space  outside  of  this,  inclosed  in  the 
unbroken  lines,  represents  thai  additional  portion  of  the  posterior 
ethmoid  cavities  not  in  relation  with  the  optic  nerve. 
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The  dimensions  of  tin1  ethmoid  Labyrinth  are  as  follows 
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DIAMETERS    OF    Till 


KTHMOID     LABYKIXTH. 
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Labyrinth 

Anterior  Ethmoid 

'  Posterior  Etl 

imoid 
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£  m 

< 

i    O 

-  £ 

02  "" 

53 

u 

o 

O   o 

—  -tJ 

£  o 

-  ft 

< 

u 
i   o 

o 

p  £ 

T    «-> 

0  I 

< 

?! 

Z  :- 
=  1 

23 

VI, 

Right 

37 

23 

18 

23 

22 

8 

28 

28 

Left 

3  6 

20 

13 

22 

15 

9 

20 

17 

12 

VII, 

Right 

43 

34 

26 

22 

31 

8 

26 

34 

27 

Left 

47 

35 

20 

27 

12 

9 

!     30 

36 

20 

VIII, 

Right 

32 

26 

19 

32 

20 

16 

22 

17 

1  1 

Left 

47 

32 

26 

2  4 

25 

11 

22 

32 

26 

IX. 

Right 

3  4 

39 

2  0 

.    21 

33 

18 

23 

26 

12 

Left 

30 

36 

20 

20 

32 

19 

21 

28 

23 

x, 

Right 

35 

28 

!  4 

19 

25 

11 

20 

17 

13 

Left 

35 

28 

L5 

21 

26 

15 

22 

19 

14 

XI. 

Right 

24 

33 

15 

10 

26 

11 

20 

18 

13 

Left 

23 

29 

16 

14 

2  7 

11 

17 

15 

16 

XII. 

Right 

to 

20 

12 

40 

17 

12 

15 

6 

8 

Left 

34 

17 

12 

30 

1  7 

9 

13 

10 

11 

XIII. 

Right 

35 

31 

12 

14 

IS 

9 

26 

23 

L2 

Left 

35 

35 

18 

26 

35 

14 

25 

31 

18 

XIV. 

Right 

45 

59 

26 

26 

57 

26 

27 

30 

17 

Left 

46 

57 

28 

30 

50 

29 

32 

31 

12 

XV, 

Right 

33 

26 

9 

9 

7 

24 

24 

20 

9 

Left 

37 

26 

11 

17 

8 

26 

20 

22 

11 

XVI, 

Right 

32 

4  0 

15 

2  0 

35 

14 

22 

26 

12 

Left 

35 

31 

22 

19 

28 

18 

28 

23 

16 

XVII, 

Right 

27 

19 

12 

9 

19 

7 

IS 

17 

11 

Left 

22 

IS 

10 

12 

16 

10 

16 

17 

in 

X  V 1 1 1 . 

Right 

r,4 

33 

16 

22 

18 

14 

14 

2S 

15 

Left 

38 

25 

15 

30 

34 

12 

33 

23 

15 

XIX, 

Right 

24 

25 

11 

16 

25 

13 

17 

18 

11 

Left 

25 

28 

11 

15 

2S 

11 

17 

20 

9 
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Right 

35 

40 

15 

28 

38 

11 

2  7 

3  5 

14 

Left 

3  2 

42 

13 

15 

29 

12 

25 

38 

13 

These  figures  show  the  following: 

Ethmoid  Labyrinth. — Range,  antero-posterior  diameter  'I'l  to  54, 
supero-inferior  17  to  59,  lateral  9  to  28.  Usual,  leaving  out  five 
highest  and  lowest,  antero-posterior  27  to  43.  supero-inferior 
23  to  36,  lateral  12  to  20.  Average,  antero-posterior  35,  supero- 
anterior  31.6,  lateral  16.3; 

The  largest  is  that  of  Head  XIV.  left.  46.  57,  28,  and  the 
smallest.  Head  XVII,  left.  22.  18.  10. 

Anterior  Ethmoid. — Range,  antero-posterior  9  to  40.  supero- 
inferior  7  to  57,  lateral  7  to  2i).      Usual,  leaving  out  five  highesl 
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and  lowest,  antero-posterior  14  to  '21.  supero-inferior  17  to  34, 
lateral  9  to  18.  Average,  antero-posterior  21,  supero-inferior 
25.6,  lateral  14. 

The  Largest  is  that  of  Head  XIV,  Left,  30,  50,  lib.  and  the 
smaUest  that  of  Head  XVII.  right,  9.  10.  7. 

Posterior  Ethmoid. — Range,  antero-posterior  13  to  33,  supero- 
inferior  6  to  38.  lateral  8  to  28.  Usual,  leaving  out  five  highest 
and  lowest,  antero-posterior  17  to  26,  supero-inferior  17  to  31. 
lateral  11  to  18.  Average,  antero-posterior  22.3.  supero-inferior 
23.3,  lateral  14.7. 

The  largest  is  that  of  Head  VII.  left.  30,  36,  20,  and  the  smallest 
that  of  Head  XII.  right,  15.  6,  8. 

The  anterior  ethmoid  cells,  while  constituting  in  part  the  inner 
wall  of  the  orbit,  are  not  in  close  relation  with  the  optic,  as  may 
be  readily  ascertained  by  examination  of  figures  Hi  to  30.  How- 
ever, there  is  a  fairly  close  relation  in  Heads  VIII.  XII  and  XIV. 

Onodi  mentions  a  case  where  the  anterior  ethmoid  came  into 
close  relation  with  the  optic  nerve.  Head  XII  (figures  7  and  22) 
exhibits  a  cell  of  this  character. 

The  posterior  ethmoid,  on  the  contrary,  has  almost  always  a 
very  close  relation.  It  may  replace  the  sphenoid  and  the  nerve 
thereby  comes  into  relation  with  the  i  sternal  wall,  as  shown  in 
Head  XVI  (figures  11  and  26)  and  XVIII  (figures  13  and  28). 
Under  other  circumstances  the  relation  is  a  very  slight  one.  being 
confined  to  the  postero-external  angle  at  the  roof.  That  there 
is  this  slight  relation  may  be  easily  ascertained  by  examining  the 
reconstructions,  figures  16  to  30.  In  practically  all.  the  optic 
nerve  may  be  seen  close  to  this  postero-external  angle. 

FRONTAL    SINKS. 

While  there  is  a  great  diversity  of  shapes  to  lie  found  in  the 
different  frontal  sinuses,  there  is  rather  more  uniformity  of 
shape  and  size  in  the  two  frontals  of  the  same  head.  The  dimen- 
sions are  as  follows  :     " 
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DIAMETERS    OF     THE     FRONTAL     SINUS. 

HEAD.  Anteroposterior.  Supero-inferior. 

R.  L.  R.  L. 

VI.  15  is  24  30 

VII.  32  ::::  28  26 

VIII.  22  It;  51  28 

IX.  17  2  1  2  7  36 

X.  17  17  40  37 

XI.  22  L6  3  8  3  8 

XII.  16  22  3  I  !■"> 

XIII.  17  13  25  22 

XIV.  26  2  1  15  37 

XV.  9  12  11  24 

XVI.  12  13  35  30 

XVII.  2  6  3  0  35  43 

XVIII.  28  21  39  41 

XIX.  12  17  30  31 

XX.  26  ::i  46  45 

The  variations  in  the  size  of  the  frontal   may  be  summed   up 

as  follows  : 

Range,  antero-posterior  9  to  33,  supero-inferior  14  to  51,  lateral 
7  to  42.  Usual,  Leaving  ou1  five  highest  and  Lowesl  ;  antero- 
posterior 15  to  26,  supero-inferior  26  in  40,  Lateral  17  to  30. 
Average,  antero-posterior  21.  supero-inferior  34,  lateral  23. 

The  Largesl  is  that  of  Head  XIV.  right,  26,  45,  42.  and  the 
smallest  that  of  Ilea,!  XV,  right,  '-\  1  1.  7. 

That  the  frontal  in  these  heads  has  not  any  close  relation  with 
the  optic  nerve,  hut  with  the  hulhus  opticus,  is  made  manifest 
in  figures  16  to  'M).  Thus  the  frontal  is  shown  to  he  more  than 
'.)  mm.  from  the  hulhus  in  Heads  VIII.  left  (figure  18).  XI.  both 
sides  (figure  21),  XII,  right  (figure  22),  XIII.  right  (figure 
23),  XV,  both  sides  (figure  25),  XVII.  right  (figure  27). 
The  overlapping  is  considerable  in  Heads  VI,  both  sides  (figure 
16).  IX.  left  (figure  19),  XIV.  both  sides  (figure  24)  ;  in  only  one 
instance.  Head  XV.  both  sides  (figure  25),  does  the  frontal  fail 
to  reach  a  higher  level  than  the  hulhus. 

MAXILLAKY     SIXTS. 

Although  the  upper  wall  of  the  maxillary  sinus  constitutes  a 
portion  of  the  floor  of  the  orbit,  the  optic  nerve  is  quite  far  from 
the  sinus. 

The  following  are  the  measurements  of  the  diameters  of  the 
thirty  sinuses,  the  distance  from  the  optic  nerve  at   the  nearest 
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points,  and  the  distance  between  the  lowest  margin  of  the  nasal 
opening  of  the  sinus,  and  the  floor  of  the  sinus: 


DIAMETERS     OF     THE     MAXILLARY     SINUS     DISTANCE     FROM     OPTIC 

NERVE   AT  THE   NEAREST   POINT  AND   DISTANCE    BETWEEN 

THE     LOWEST     MARGIN     OF     NASAL     OPENING     OF 

THE    SINUS    AND    FLOOR   OF    THE    SINUS. 
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of  opening 
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HEAD. 

R 

L 
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R 

L 

a  1 

l  \ 
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L 

VI. 

39 

40 

42 

32 

30 

25 

10 

11 

36 

28 

VII. 

4  0 

42 

41 

47 

28 

29 

13 

17 

32 

39 

VIII. 

32 

30 

28 

29 

19 

18 

16 

25 

24 

25 

IX. 

17 

20 

17 

21 

8 

11 

18 

15 

15 

14 

X. 

3  9 

37 

37 

4  0 

33 

30 

7 

7 

36 

38 

XI. 

40 

40 

3  7 

39 

31 

29 

10 

11 

33 

34 

XII. 

34 

29 

28 

28 

28 

25 

12 

10 

21 

23 

XIII. 

37 

40 

45 

43 

29 

32 

10 

7 

32 

32 

XIV. 

37 

42 

38 

4  0 

25 

25 

22 

17 

23 

21 

XV. 

40 

33 

3  8 

34 

24 

26 

15 

16 

33 

30 

XVI. 

25 

26 

23 

26 

15 

17 

16 

14 

18 

24 

x  vii. 

35 

37 

31 

33 

32 

23 

13 

17 

22 

25 

XVIII. 

35 

26 

38 

26 

26 

19 

7 

7 

33 

21 

XIX. 

36 

42 

45 

42 

•  27 

32 

8 

12 

40 

38 

X  X . 

36 

35 

39 

36 

25 

21 

21 

21  . 

36 

28 

The  variations  are  as  follows  : 

Range,  antero-posterior  diameter  17  to  42.  supero-inferior  17 
to  47.  Lateral  8  to  33,  nearest  point  to  optic  nerve  7  to  25,  orifice 
to  Moor  14  to  40.  Usual,  leaving  off  highesl  and  Lowest  five; 
antero-posterior  29  to  40.  supero-inferior  28  to  42.  lateral  II)  to  30, 
nearest  point  to  ontie  nerve  8  to  17.  orifice  to  floor  21  to  36. 
Average,  antero-posterior  38,  supero-inferior  38,  lateral  23.8, 
nearest  point  to  optic  nerve  13.5,  orifice  to  floor  29. 

The  largest  is  in  Head  VII.  lefl  42,  47.  29,  the  smallest  in 
Head  IX.  right,  17.  17.  8.  It  will  be  noted  that  Leaving  out  a 
few  of  the  extremes,  the  maxillary  sinuses  are  more  uniform  than 
any  of  the  sinuses. 

The  optic  nerve  comes  within  7  mm.  of  the  maxillary  sinuses 
in  Head  X.  both  sides:  XIII,  left:  and  XVIII.  both  sides.  The 
greatest  distance  is  found  in  Bead  VIII. 
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OPTIC     ('MIASM. 
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The  optic  chiasm  in  these  heads  is  in  the  main  in  relation 
with  one  or  more  sphenoid  sinuses.  It  is  directly  upon  the  roof 
in  Heads  VI.  both  sides  (figures  1  and  L6)  ;  V 1 1  (figure  17  . 
XII,  both  sides  (figure  22);  XIII,  lefl  (figure  23);  XV.  both 
sides  (figure  25);  XVII,  right  (figure  27  ;  XVIII,  both  sides 
(figure  28);  XIX,  both  sides  (figure  29). 

It  lies  considerably  above  the  roof  in  Heads  VII,  righl  (figure 
17)  ;  VIII.  left  (figure  18);  XVI.  left  (figure  26).  ' 

It  lies  posterior  to  the  sphenoid  sinus  in  Heads  VIII,  both  sides 
(figure  18) ;  IX,  both  sides  (figure  19);  X.  both  sides  (figure  20) ; 
XI.  both  sides  (figure  21);  XIII.  right;  XIV.  both  sides;  XVI. 
both  sides  (figure  26);  XVII,  left  (figure  27);  XX.  both  sides 
(figure  30). 

It  is  thus  seen  that  in  more  than  half  id'  the  instances  the 
chiasm  lies  posterior  to  the  sphenoidal  cavity.  Special  attention 
is  called  to  Heads  VI.  VII,  XII.  XIII.  XVII.  XIX.  where  a  con- 
siderable portion  of  the  sphenoidal  cavity  lies  beyond  the  anterior 
margin  of  the  optic  chiasm. 

No  other  cells  among  these  specimens  come  into  relation  with 
the  optic  chiasm. 

OPTIC     NERVE. 

The  optic  nerve  may  he  described  as  passing  externally  from 
the  chiasm  along  the  roof,  or  lateral  wall  of  the  sphenoid  sinus 
in  slight  relation,  usually,  with  the  last  posterior  ethmoid  cell. 
and  from  thence  to  the  bulbus  opticus  through  the  peri-orbita. 

It  may  be  divided  into  a  sinus  portion  and  a  free  portion. 
Under  the  former  term.  I  include  that  part  of  the  nerve  in  imme- 
diate relation  with  the  accessory  cavities  of  the  nose,  or  (arbi- 
trarily! within  3  millimeters  of  the  sinus  wall. 

The  following  measurements  show  the  length  of  the  nerve  in 
the  different  heads: 
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Free  Poi 

•tion. 

Sinus  Poi 

•tion. 

HEAD. 

Right 

Left. 

R. 

L. 

R. 

L. 

VI. 

44 

44 

21 

22 

23 

22 

VII. 

54 

22 

24 

32 

31 

VIII. 

4  0 

4  0 

21 

20 

19 

20 

IX. 

45 

45 

18 

2  0 

27 

25 

X. 

3  7 

34 

18 

15 

19 

19 

XI. 

5  1 

5  5 

26 

26 

28 

29 

XII. 

45 

44 

22 

23 

23 

21 

XIII. 

39 

4  0 

15 

12 

24 

28 

X  I  V. 

43 

40 

15 

14 

28 

26 

XV. 

54 

47 

28 

27 

26 

20 

XVI. 

43 

44 

19 

18 

24 

26 

XVII. 

4  0 

4  0 

19 

23 

21 

17 

XVIII. 

48 

45 

23 

20 

25 

25 

XIX. 

39 

37 

15 

14 

24 

23 

XX. 

44 

44 

21 

23 

23 

21 

The  following  variations  are  obtained  : 

Optic  Nerve. — Range.  34  to  55;  usual,  leaving  off  highest  and 
lowest  five,  40  to  48;  average,  44. 

Free  Portion. — Range.  12  to  28;  usual.  Leaving  off  highest  and 
lowest  five,  lo  to  23;  average,  20. 

Sinus  Portion. — Range.  IT  to  32;  usual,  leaving  off  highest  and 
lowest  five.  21  to  28;  average,  24. 

It  is  therefore  clear  that,  at  least  in  these  heads,  the  sinus 
portion  of  the  optic  nerve  is  a  trifle  greater  than  the  free  portion. 

There  does  not  appear  to  he  any  correspondence  between  the 
length  of  the  optic  nerve  and  the  extent  of  accessory  cavities. 
Where  the  sphenoid  is  very  large,  the  optic  nerve  has  its  origin 
in  the  chiasm  on  the  roof  of  the  sphenoid,  some  distance  anterior 
to  the  posterior  wall  of  the  sinus,  as.  for  instance,  in  Heads  VI. 
right  (figure  16)  ;.  VII,  both  sides  (figure  17)  ;  XII,  both  sides 
(figure  22);  XIII.  both  sides  (figure  23);  XX,  both  sides 
(figure  30). 

AVhere  the  cells  are  small,  the  optic  nerve  leaves  the  chiasm 
generally  behind  the  sinus,  as  seen  in  Heads  VIII  (figure  18)  ; 
IX.  both  sides  (figure  19)  ;  X,  both  sides  (figure  20)  ;  XVI.  both 
sides  (figure  26).  Head  XVIII  (figure  28).  is  somewhat  at  vari- 
ance with  this  rule,  but,  under  any  circumstances,  it  does  not 
appear  possible  to  assign  to  the  extent  of  the  sinus  an  explana- 
tion of  the  varying  size  of  the  optic  nerve. 

The  reconstructions  (figures  16  to  30)  show  that  there  is  no 
constancy  in  the  relation  of  the  sphenoid  to  the  optic  nerve. 
This  has  already  been  considered  in  discussing  the  sphenoid  sinus; 
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hul  the  relation  which  the  sphenoid  opening  bears  to  the  optic 
nerve  is  still  to  he  considered.  Tt  is  seen  to  vary  greatly  in  the 
distance  between  them. 

The  following  table  of  measurements  shows  this  difference: 

DISTANCE    LOWER    SURFACE    OF    OPTIC    NERVE    AM'    NASAL 
OPENING     OF     SPHENOID. 

Head.  Right.  Left. 


VI. 

!t 

r, 

VII. 

6 

6 

VIII. 

2 

6 

IX. 

G 

7 

X. 

3 

2 

XI. 

9 

12 

XII. 

9 

3 

XIII. 

5 

0 

XIV. 

14 

14 

XV. 

8 

5 

XVI. 

12 

11 

XVII. 

5 

5 

XVIII. 

1    above 

2 

XIX. 

1   above 

1 

XX. 

8 

12 

above 


Range,  2  above  to  14;  usual,  leaving  off  highesl  and  Lowest 
live,  '2  below  to  11  ;  average,  6. 

In  two  instances.  Heads  XVIII,  both  sides  (figure  28),  and 
XIX.  right  (figure  29),  the  orifice  is  above  the  lower  surface  <>!' 
the  optic,  and  in  XIII,  left,  it  reaches  the  same  level.  In  eight 
instances  out  of  the  thirty,  the  optic  nerve  lies  within  8  mm.  of 
the  level  of  the  orifice  of  the  sinus. 

It  has  already  been  pointed  out  that  the  usual  rule  is  that  the 
optic  nerve  comes  into  relation  with  the  postero-external  angle 
of  the  last  posterior  ethmoid  cell  at  its  roof,  and  from  this  point 
it  passes  in  an  external  direction  through  the  periorbita  to  the 
hnlhns.  The  space  between  the  nerve  and  the  ethmoid  labyrinth 
increases  in  almost  direct  proportion  as  the  nerve  approaches 
the  hnlhns  and  its  junction  with  the  hnlhns  is  generally  the 
position  of  greatest  distance  from  between  the  nerve  and  the 
ethmoid  labyrinth. 

In  only  one  case.  Head  XII  (figures  7  and  22),  does  the  anterior 
ethmoidal  cell  come  in  close  relation  with  the  optic  nerve, 
replacing  a  posterior  ethmoid  cell  which  lies  below  it.  The 
relation  which  the  nerve  bears  to  the  last  posterior  ethmoid, 
when  that  cell  replaces  the  sphenoid,  is  very  characteristic,  for. 
in  every  instance  in  which  this  replacement  had  taken  place  in 
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the  heads  examined,  the  nerve  is  found  to  run  along  the  external 
wall  of  the  cavity.  This  increases  the  ethmoid  portion  very 
considerably,  changing  it  from  a  course  along  an  angle,  appar- 
ently made  for  that  purpose,  to  a  wall  which  it  follows  in  an 
almost  sin-prising  manner. 

Tin-  frontal  is  relatively  quite  distant  from  the  optic  nerve, 
the  nearest  point  being,  as  a  rule,  to  the  inner  side  of  the  orbit, 
and  here  is  much  further  away  than  the  corresponding  anterior 
ethmoid  cells,  which  ordinarily  lie  anterior  to  it  at  the  level  of 
the  optic  nerve.  In  some  instances,  however,  the  frontal  reaches 
a  point  far  back  along  the  anterior  ethmoid  cells;  for  example: 
Heads  VII.  X.  XI.  XII.  left;  XV.  XVII.  XVIII.  XX  (figures  17. 
20.  21,  22.  25.  27,  28  and  30).  In  all  the  cases  the  sinus  is  much 
closer  to  the  optic  nerve  than  where  the  sinus  remains  anterior. 

In  all  the  specimens  the  periorbital  fat  makes  a  close  relation 
with  the  maxillary  sinus  impossible,  although,  in  some  instances, 
the  distance  is  less  than  10  nun. 

SUMMARY. 

To  summarize,  the  following  has  been  observed  in  the  study 
of  these  fifteen  heads,  with  respect  to  the  relation  of  the  optic 
nerve  to  the  accessory  cavities  of  the  nose: 

1.  The  sphenoid  sinuses  vary  as  follows:  Anteroposterior 
diameter,  2  to  42  mm.;  supero-inferior.  4  to  36  mm.;  lateral 
2  to  35  mm.;  averaging,  respectively,  21.5,  22.8.  18.4. 

2.  The  opening  of  the  sphenoid  into  the  nose,  in  the  great 
majority  of  cases,  is  about  midway  between  the  floor  and  the 
roof  of  the  sinus.      In  some  instances  it  is  much  closer  to  the  roof. 

3.  The  diameter  of  the  ethmoid  labyrinth  and  its  component 
pai'ts.  the  anterior  and  posterior  ethmoid  cells,  vary  as  follows: 
Labyrinth,  antero-posterior  22  to  54  mm.,  supero-inferior  17  to 
5!)  mm.,  lateral  0  to  28  mm.;  anterior  ethmoid  cells,  antero- 
posterior !)  to  40  mm.,  supero-inferior  7  to  57  mm.,  lateral  7  to 
2!)  mm.:  posterior  ethmoid  cells,  antero-posterior  13  to  32  mm.. 
supero-inferior  (i  to  38  mm.,  lateral  8  to  28  mm. 

4.  The  diameters  of  the  frontal  sinus  vary  as  follows: 
Antero-posterior  !>  to  33  mm.,  supero-inferior  14  to  51  mm.. 
lateral  7  to  42  mm. 

5.  The  diameters  of  the  maxillary  sinuses  vary  as  follows: 
Antero-posterior  17  to  42  mm.,  supero-inferior  17  to  47  nun.. 
lateral  7  to  33  mm. 
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6.  The  optic  chiasm  is  usually  in  relation  with  one  or  both 
sphenoid  sinuses;  in  no  instance,  in  these  heads,  with  the  ethmoid. 
In  more  than  half  of  the  heads  it  lies  posterior  to  the  sphenoid 
cavity. 

7.  The  optic  nerve  may  he  divided  into  sinus  portion  and  a 
free  portion,  of  which  the  dormer  is  usually  the  larger,  as  shown 
by  the  variations,  as  follows : 

Optic  nerve  34  to  55  mm.,  sinus  portion  17  to  32  mm.,  free 
portion  12  to  28  mm.  As  far  as  could  he  ascertained,  there  is 
QOthing  in  the  extent  and  shape  of  the  sinuses  to  account  for  the 
variation  in  the  length  of  the  nerves. 

8.  In  live  instances  (one-third)  one  sphenoid  is  in  relation 
with  both  optic  nerves,  the  other  sphenoid  not  participating; 
in  two.  the  other  sphenoid  participates  in  the  relation,  and  in 
one  there  is  no  relation  between  either  sphenoid  and  one  of  the 
optic  nerves. 

!).  There  is  a  considerable  variation  in  the  distance  between 
the  optic  nerve  and  the  level  of  the  lower  margin  id'  the  nasal 
opening  of  the  sphenoid  from  '2  mm.  above  to  14  mm.  below. 
In  foui1  instances  the  opening  is  at  the  level  of  or  above  the 
optic  nerve. 

10.  As  a  rule,  the  last  posterior  ethmoid  cell  (sometimes 
there  are  two)  has  a  very  slight  relation  with  the  optic  nerve, 
at  the  postero-external  angle  just  at  the  roof  and  from  this 
point  the  nerve  passes  externally  to  the  bulbus,  gradually  increas- 
ing the  distance  which  separates  it  from  the  labyrinth.  In  one 
instance  an  anterior  ethmoid  replaces  the  posterior  ethmoid  cell 
and  assumes  the  usual  relation  of  the  last  posterior  ethmoid  cell. 
When  the  last  posterior  ethmoid  cell  replaces  the  sphenoid,  the 
optic  nerve  runs  along  the  external  wall  of  the  ethmoid. 

11.  The  frontal  is  not  in  (dose  relation  with  the  optic  nerve. 
except  when  it  extends  posteriorly  in  the  region  of  the  ethmoid 
cells.  It  is  commonly  in  relation  with  the  bulbus,  hut  sometimes 
it  is  far  removed  from  it. 

12.  The  roof  of  the  maxillary  sinus,  forming  the  inferior  wall 
of  the  orbit,  is  below  the  bulbus  and  does  not  reach  a  distance 
nearer  than  7  mm.  from  the  optic  nerve. 

CLINICAL    DEDUCTIONS. 

In  view  of  the  cases  of  optic  nerve  involvement,  due  to  sinus 
disease,  as  abstracted,  and  of  the  anatomic  study  described  in 
this  paper,  the  following  clinical  deductions  are  justified: 
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1.  Optic  nerve  involvement  without  periorbital  abscess, 
although  heretofore  thought  to  be  an  infrequent  sequella,  is  com- 
mon enough  to  merit  consideration  in  sinus  affections. 

2.  There  have  probably  been  many  unreported  cases. 

3.  In  all  likelihood  many  minor  symptoms  resulting  from 
transitory  involvement  have  been  overlooked. 

4.  Whether  the  infection  be  lymphogenous  or  hematogenous, 
or  by  contact,  the  smaller  the  distance  from  the  infecting  focus. 
the  greater  will  he  the  chance  of  the  involvement  of  the  nerve. 

5.  It.  therefore,  is  uncommon  for  frontal  or  maxillary  sinusitis 
to  he  accompanied  by  optic  nerve  disease  without  periorbital 
involvement.  However,  from  their  relation  to  the  bulbus,  dis- 
ease by  extension  through  it  is  not  to  be  overlooked. 

6.  Sphenoid  sinusitis  would  naturally  be  called  to  account  as 
the  prolific  cause  of  the  infection,  hut  the  sphenoid  is  less  com- 
monly affected  than  the  other  sinuses,  and.  except  in  closed 
empyema,  the  pus  is  evacuated  in  a  large  measure  through  its 
nasal  opening.  Stagnant  and  decomposing  pus  is  more  or  less 
common  on  the  floor,  in  sphenoid  empyema,  in  that  part  farthest 
removed  from  the  optic  nerve:  hut  this  factor  becomes  more 
potent  where  the  orifice  is  at  the  level  or  above  the  optic  nerve, 
as  shown  in  the  four  heads,  and  the  likelihood  of  trouble  is 
greatly  increased  by  the  immediate  propinquity  of  the  stagnant 
and  decomposing  pus.  which,  in  these  cases,  is  separated  from 
the  nerve  only  by  a  thin  lamina  of  bone  and  the  nerve  sheath. 

The  seven  heads  out  of  fifteen,  shown  and  described  in  this 
paper-,  in  which  one  sphenoid  is  in  relation  with  both  optic  nerves, 
afford  sufficient  explanation  for  contralateral  optic  neuritis  when 
caused  by  sinus  disease. 

7.  The  anterior  ethmoid  cells,  which  are  so  commonly  affected 
with  suppurative  inflammation,  are  so  far  from  the  nerve  that 
they  are  not  likely  to  influence  the  optic  nerve,  except  through 
the  effect  on  the  periorbita  adjoining.  However,  where  an 
anterior  ethmoid  cell  is  extensive  enough  to  come  into  relation 
with  the  nerve  by  replacing  a  posterior  ethmoid  cell,  as  in  Head 
XII,  trouble  is  more  likely  to  occur. 

8.  The  posterior  ethmoid  cells,  also  frequently  affected,  have 
very  little  influence  on  the  optic  nerve  on  account  of  the  meagre- 
ness  of  their  relation,  viz.,  the  postero-external  angle  at  the  roof 
of  the  cell,  as  I  have  pointed  old  in  this  paper.  When  the  cell 
replaces  the  sphenoid  and  the  optic  nerve  passes  along  the 
external    wall,    then    the    posterior    ethmoid    becomes    the    most 
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potent  factor  of  all,  for  the  nerve  is  closer  to  the  mass  of  pus  and 
for  a  greater  distance  than  under  any  other  circumstances,  even 
though  the  nasal  opening  may  be  in  the  dependent  portion  of  one 
pari  of  the  cell. 

9.  It,  therefore,  becomes  oecessary  to  study  more  carefully 
the  eases  in  which  the  sphenoid  orifice  is  near  the  optic  nerve 
and  in  which  the  sphenoid  is  replaced  by  a  surmounting  ethmoid 
cell. 
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FIG.    1.      HEAD    VI. 


Left  sphenoid  (sss)  small,  not  in  relation  with  chiasm;  right  sphenoid  (ssd) 
apparently  double,  on  account  of  a  ridge,  in  relation  with  chiasm  posteriorly; 
relation  of  posterior  ethmoid  cells  (ceps.  eepd.)  well  shown,  at  postero-extei - 
nal   angle;   si's,   sfd,   frontal   sinuses;    cis,   cid,  internal    carotid. 
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FIG.   2.      HEAD  VII. 
Mucosa    of    sphenoid    (sss,    ssd)    and    posterior    ethmoid    (eeps,    cepd),    left 
intact;  relation  to  optic  nerve  shown;  right  frontal   (sfs)    apparently  double 
on  account  of  ridg-e   of  bone;   cis,  cid,   carotid   arteries. 
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FIG.     3.      HEAD     VIII. 


Mucosa  of  sphenoid  (sss,  ssd)  ethmoid  (ceps,  cepd)  and  roof  of  nose  (en) 
left  intact.  Note  relation  of  sphenoid  sinuses  and  postero-external  angle  of 
the   posterior  ethmoid. 
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FIG.    4.      HEAD     IX. 
Sphenoid     isss,    ssd)    and    posterior    ethmoid     (ceps.    eepd)     with     mucosa 
intact;  anterior  ethmoid   (ceas,  cead)   unusually  high  in  relation  with  frontal 
(sfs,  sfd);  cis.  cid,  internal  carotid;   noms,  nomd.  oculomotor  nerve;  st,  sella 
turcica. 
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FIG.     5.      HEAD    X. 
Relation   of   sphenoid    (sss,   ssd)    and    postero-external    angle    of   posterior 
ethmoid   (ceps,  cepd)   to  the  optic  nerve  shown;  dnf,  unusually  high  infundi- 
bulum. 
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FIG.   6.      HEAD  XI. 
sss,    mucosa    of    left    sphenoid;    ssd,    mucosa    of    right    sphenoid;    cis,    cid. 
internal    carotid;    noms,   nomd,   motor   oculi    nerves. 
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FIG.    7.      HEAD    XII. 
sss,  left  sphenoid   in   relation   with   optic  nerve  and  chiasm;  ceps,   left  pos- 
terior  ethmoid   cells   showing   relation   with   optic  nerve  at   postero-external 
angle;     read,     right    anterior     ethmoid     showing    similar    relation;     cis.    cid, 
internal    carotids;    noms.   nomd,    motor  oculi    nerves. 
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FIG.     8.      HEAD    XIII. 
Whole    left    labyrinth    exposed    (ceps,    eeas);    each    sphenoid    (sss,    ssd)    in 
relation  with  corresponding  optic  nerve   and   chiasm;   last  posterior  ethmoid 
cells    (ceps.  cepd)    show   usual   relation   with    optic  nerve  at  postero-external 
angle;   ntr,   trifacial   nerve. 
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FIG.    9.      HEAD    XIV. 
Right  sphenoid    (ssd),  in  relation  with   both  optic  nerves  and  chiasm;  left 
sphenoid    (sss)    is   seen   bulging   into    the    right   sphenoid;    posterior   ethmoid 
cells    (ceps,  cepd)   show  relation  of  optic  nerves  to  cells  at  postero-external 
angle;  ceas,  cead,  anterior  ethmoid  cells;  cis,  cid,   Internal  carotid. 
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FIG.    10.      HEAD    XV. 
Left  sphenoid   (sss),   in   relation   with  both  optic  nerves  and  chiasm;   pos- 
terior  ethmoid   cells    (ceps.    cepd),    very    large,    both    in    relation    with    optic 
nerves    at    postero-external    angle;    en,    roof    of    nose;    ceas,    cead,    anterior 
ethmoid  cells;  cis.   cid,  internal  carotid. 
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FIG.  11.  HEAD  XVI. 
Right  sphenoid  (ssd),  in  relation  with  right  optic  nerve  but  not  with  left 
optic  nerve  or  chiasm.  Left  sphenoid  does  not  reach  the  level  of  the  sec- 
tion, being  replaced  by  the  posterior  ethmoid,  the  mucosa  of  which  is  shown 
(eeps).  The  optic  nerve  passes  along  the  external  wall  of  this  cell,  which 
differs  from  the  usual  relation,  shown  on  the  right  side  (cepd),  where  the 
optic  nerve  runs  along  the  postero-external  angle  of  the  cell;  cead,  right 
anterior   ethmoid   cell;   sfs,   sfd,    frontal;   ci,    internal   carotid. 
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FIG.  12.  HEAD  XVII. 
The  bony  covering  of  the  roof  of  the  sinuses  has  been  removed,  leaving 
the  mucosa  intact;  both  sphenoid  sinuses  (sss,  ssd),  quite  uniform;  posterior 
ethmoid  cells  (ceps,  cepd),  in  relation  with  optic  nerve  at  postero-external 
angle;  sfs,  sfd,  frontal;  cis.  cid.  internal  carotid;  nomd.  right  oculomotor 
nerve. 
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FIG.  13.  HEAD.  XVIII. 
Left  sphenoid  (sss),  in  relation  with  optic  nerves  and  chiasm;  left  pos- 
terior ethmoid  (ceps),  in  relation  with  optic  nerve  at  postero-external 
angle;  right  posterior  ethmoid  (cepd).  replaces  right  sphenoid  and  optic 
nerve  runs  along  its  external  wall;  sfs,  sfd,  frontal;  en,  mucosa  of  nasal 
roof;   cis,   cid.   internal   carotid;    cead,  right   anterior  ethmoid. 
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FIG.  14.  HEAD  XIX. 
Left  sphenoid  (sss)  very  small,  in  relation  with  left  optic,  but  not  with 
right;  right  sphenoid  (ssd)  in  relation  with  both  optic  nerves  and  chiasm. 
Posterior  ethmoid  cells  (ceps,  cepd)  in  relation  with  optic  nerves  at  postero- 
external angle;  1.  c,  cribriform  plate;  sfs,  sfd,  frontal  sinus;  cis,  cid,  in- 
ternal  carotid  noms,   nomd,   oculomotor   nerves. 
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FIG.  15.  HEAD  XX. 
Left  sphenoid  (sss),  with  mucosa  of  roof  intact,  in  relation  with  both 
optic  nerves  and  chiasm;  posterior  ethmoid  cells  on  either  side  of  anterior 
projection  of  sphenoid  in  relation  with  optic  nerve  at  postero-external 
angle,  near  the  roof;  acas.  aead,  anterior  cerebral  arteries;  dnls.  dnld. 
nasolacrymal  duct;  lc.  cribriform  plate. 
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PRESENTATION  OF  INSTRUMENTS. 


J)r.  Yankauer  presented  the  following  new  instruments: 


THE    TONSIL   FORCEPS 


The  special  characteristic  of  the  tonsil  forceps  is  the  construc- 
tion of  the  prongs.     They  are  made  so  that  each  prong  is  shaped 


like  a  temaculum,  and  set  upon  the  shanks  in  such  a  manner  that 
the  opposing  prongs  do  not  touch.  Owing  to  this  arrangement  the 
forceps  does  not  cut  the  tonsil  tissue,  and  hence  is  less  likely  to 
tear  out. 

THE    TONSIL    SEPARATORS, 

There  are  two  of  these  instruments:  a  large  one  fur  adults  and 
a  small  one  for  children.       They  are  curved  to  about  one  sixth  of 


^- 


a  circle  and  are  half  sharp  on  the  edges.  They  do  not  cut.  bu1 
separate  adhesions  by  blunt  dissection,  and  are  intended  to  sup- 
pi  ;in1    the    finger. 


PRESENTATION     OF     [NSTRUMENTS. 
THE    SCISSORS. 
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These  are  shaped  like  the  Prince  scissors,  bul  have  serrated 
edges.  They  arc  intended  only  to  cut  the  plica.  They  arc  intro- 
duced   behind   the  anterior   pillar,   the  shanks    lying  across  the 


tongue,  the  blades  directed  outward,  one  blade  above  and  one  he- 
low  the  plica.  Section  of  the  plica  in  this  manner  frees  the  tonsil 
and  makes  it  movable,  so  thai  the  velar  lobe  can  be  easily  exposed. 


THE    HYPERDERMIC    NEEDLE. 

This  is  a  Long  needle  used  to  anesthetize  the  tonsil  by  the  method 
of  regional  anesthesia.  Wot  this  purpose  15  minims  of  a  %2  per 
cent,  cocaine  solution  are  deposited  around  the  nerves  which  sup- 
ply the  tonsillar  region.  The  uerve-point  is  found  as  follows: 
When  the  last  molar  tooth  is  present,  find  the  posterior  end  of  the 
margin  of  the  gum  on  this  tooth  ;  then  measure  one  centimeter  up- 
wards, and  from  this  point,  one  cm.  backwards.     When  the  last 


,1„„l„„, — fca  a 


molar  tooth  is  absent,  find  the  tip  of  the  hamular  process  by  plac- 
ing the  finger  upon  the  soft  palate;  the  process  can  be  felt  as  a 
hard  point  of  hone;  measure  from  this  bony  point  one  cm.  in  a 
direction  obliquely  upwards  and  forwards.  The  point  of  the 
needle  is  inserted  at  the  nerve  point,  its  shank  lying  across  the 
tongue  and  resting  in  the  angle  of  the  month  on  the  opposite  side. 
The  needle  is  inserted  until  its  point  touches  the  hone,  and  the 
cocaine  is  deposited  upon  the  periosteum. 
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PRESENTATION    OF    INSTRUMENTS. 
THE  SNARE. 


The  snare  is  the  same  as  Dr.  Mosele.v's  snare  hut  provided  with  a 


set  screw  to  hold  tlie  prepared  Loops  such  as  are  used  in  the  nasal 
snare. 


THE     NASAL     SNARE. 


This  device  constitutes  a  departure  in  nasal  snares.  The  loops 
are  made  of  ordinary  piano  wire,  hut  prepared  with  long  twisted 
shanks.  The  stilette  is  removed  from  the  nasal  snare,  and  the 
shank  of  the  loop  inserted  through  the  canula.      The  set  screw, 


which  previously  held  the  stilette.  now  holds  the  shank  of  the 
loop.  This  arrangement  permits  of  rapid  change  of  loops  and 
easy  adjustment  of  the  size  of  the  loop.  It  dispenses  entirely 
with  the  wire  cutter,  and  with  the  necessity  of  threading  the  wire 
through  the  tine  eyes  of  the  stilette.  Such  a  snare  is  in  every 
way  equal  to  the  ordinary  snare  for  all  purposes.  Shorter  loops 
of  finer  wire  are  also  prepared  for  ear  snares,  and  very  long  ones 
for  snares  for  the  bronchoscope  or  esophagoscope. 


PRESENTATION    OF    INSTRUMENTS. 
THE    NASAL    DRESSING     FORCEPS. 
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These  forceps  arc  intended  for  packing.      They  arc  made  with 
smooth  tapering  shanks,  without  the   head   ordinarily   found  on 


dressing  forceps,  so  as  to  permit   the  withdrawal  of  the  forceps 
without  pulling  out  the  gauze. 


THE     SOLUTION     CUP. 


Tins  consists  of  a  cylindrical  block  of  porcelain,  in  the  upper 
surface  of  which  a  pointed  conical  space  has  been  hollowed  out. 
It  holds  about  two  drachms.      The  conical  shape  makes  it  possible 


to  fill  an  applicator,  a  hyperdermic  syringe,  or  a  medicine  dropper, 
without  wasting  any  of  the  solution.  The  weight  of  the  vessel 
prevents  its  being  upset,  and  it  can  be  sterilized  by  boiling. 
Practical  experience  has  demonstrated  that  the  saving  of  expen- 
sive solutions,  such  as  cocaine  and  adrenalin  solutions,  is  very 
considerable. 


THE     FRONTAL     SINUS     CHISEL. 


This  instrument  consists  of  a  tubular  chisel,  oval  in  cross  section, 
and  provided  with  a  guard  attached  to  a  shank  moving  within 
the  tube.     On  the  other  end  of  the  chisel  is  an  anvil  to  receive  the 
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blows  of  tlic  mallet.      Three   rings  serve  as  a   handle  to  control 
the  instrument. 

The  guard  or  foot  is  introduced  into  the  frontonasal  duet,  (if 
necessary,  after  the  removal  of  the  middle  turbinate),  the  tubular 
chisel  advanced  along  the  shank  until  its  point  is  engaged,  and 
then  driven  home  with  the  mallet.  It  removes  the  nasal  process 
of  the  superior  maxillary  bone  and  the  nasal  process  of  the 
frontal,  which  form  the  floor  of  the  sinus.      As  all  the  cutting  is 


done  in  front  of  the  fronto-nasal  duct,  and  as  it  can  not  cut 
Laterally  beyond  the  limits  of  this  duct,  the  instrument  must  enter 
tlie  sinus  at  the  point  of  election.  In  fact,  it  removes  those  parts 
upon  which  Killian  lays  so  much  stress  in  his  operation.  It  per- 
forms an  intranasal  Killian  operation. 

It  can  be  used  to  advantage  upon  the  sphenoid  sinus,  and 
with  slight  modification,  upon  the  antrum.  It  is  also  useful  for 
the  removal  of  the  outer  wall  of  the  attic  after  ossiculectomy. 

THE     SELF-RETAINING     NASAL    SPECULUM. 

This  consists  of  two  blades,  saddle-shaped  so  as  to  tit  com-. 
Portably  over  tin-  edge  of  the  nostril,  fastened  to  the  middle  of 
two  horizontal  bars  about  three  inches  long.  The  ends  of  the 
bars  are  connected  by  means  of  wire  springs,  which  are  jointed 
to  the  ends  of  the  bars  by  tongue  and  groove  joints.  The  action 
of  these  parts  is  as  follows:      When  the  springs  are  turned  so  as 


to  point  in  the  opposite  direction  to  the  blades,  i.  e.,  away  from 
the  patient,  tin-  blades  can  lie  readily  approximated:  their  points 
come  together,  so  as  to  form  a  wedge  directed  toward  the  nasal 
interior.  In  this  position  the  speculum  is  easily  introduced  and 
removed.     After  being  introduced,  the  springs  are  turned  around, 
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inwards  the  patient's  face.  This  manouvre  causes  the  bars  to 
rotate  and  turns  the  blades  away  from  each  other,  so  that  the  two 
blades  form  a  wedge  with  the  larger  end  within  the  nostril.  The 
tension  on  the  blades  is  also  increased,  so  that  i1  is  now  impossible 
for  the  blades  to  be  approximated.  The  speculum  is  held  firmly 
within  the  nostril  and  cannot  he  displaced  in  the  ordinary 
manipulations  of  an  operation.  Patients  consider  it  a  com- 
fortable instrument  to  wear  even  during  a  prolonged  operation. 
It  gives  an  excellent  exposure  of  the  nasal  interior,  and  permits 
the  introduction  of  an  additional  speculum  into  the  other  nostril, 
should  this  lie  desired. 


MEETING  OF  THE  EASTERN  SECTION  OF  THE  AMERICAN 

LARYNGOLOGICAL.  RHINOLOGICAL  AND  OTOLOGIC AL 
SOCIETY.  HELD  IN  PHILADELPHIA.  PENNSYLVANIA. 
ON  JANUARY  THE  NINTH,  1909,  UNDER  THE  CHAIR- 
MANSHIP OF  DOCTOR  FRANCIS  R.  PACKARD  OF  PHILA- 
DELPHIA. 


PAPEU: 

A    CONTRIBUTION    TO    THE   PATHOLOGY    OF   ACUTE 
TONSILLITIS. 

By    DR.    GEORGE    B.    WOOD,    of    Philadelphia,    Pa. 

In  this  paper  I  shall  deal  (inly  with  acute  tonsillitis,  that  con- 
dition which  is  characterized  by  swelling  of  the  tonsils,  soreness 
and  congestion,  and  which  is  generally  associated  with  the  pres- 
ence of  purulent  exudate  issuing  from  the  crypts.  Investigations 
as  to  the  bacteriology  of  this  condition  have  shown  that  it  is  not 
a  specific  inflammation  in  that  it  may  be  due  to  several  varieties 
of  pyogenic  organisms.  In  the  more  severe  forms  the  strepto- 
coccus pyogenes  is  generally  found,  while  those  accompanied 
with  a  large  amount  of  exudate  are  generally  due  to  the  staphy- 
lococcus pyogenes  aureus  or  allms.  The  pneumocoecus  is  found 
in  about  five  per  cent  of  the  cases  and  occasionally  the  bacillus 
eoli  ommunis. 

Goodale,  of  Boston,  recognizes  two  forms  of  tonsillitis.  The 
first  is  a  diffuse  inflammation  of  the  parenchyma  of  the  organ 
with  increased  proliferation  of  the  lymphoid  cells,  and  of  the  en- 
dothelial cells  of  the  reticulum.  This  form  of  tonsillitis,  he  says. 
is  due  to  the  absorption  of  toxins  formed  in  the  crypts.  The 
second  is  a  suppurative  process  and  results  from  the  penetration 
of  bacteria  into  the  tonsillar  parenchyma.  The  suppuration  ap- 
pears as  circumscribed  abscesses,  starting  in  the  follicles  and 
eventually  discharging  in  the  direction  of  least  resistance,  namely. - 
into  the  crypts.  Outside  of  this  work  of  Goodale 's.  I  have  not  met 
with  any  scientific  study  of  the  histology  of  inflammatory  changes 
peculiar  to  the  tonsils. 
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My  own  observations  have  been  on  tonsils  removed  during 
life.  In  one  case,  i  removed  badly  inflamed  and  suppurating  ton- 
sils from  a  hoy  In  order  to  give  him  sufficient  room  to  breathe, 
though  the  eoneomitanl  general  edema  of  the  pharynx  necessi- 
tated a  tracheotomy  a  Few  hours  later.  The  tonsillar  wound 
healed  remarkably  well  and  Hie  patient  recovered  very  quickly 
after  the  operation,  and  there  was  not  excessive  hemorrhage. 

To  understand  the  pathology  of  tonsillitis,  it  is  accessary  to 
recall  the  histologic  anatomy.  The  supporting  framework  of  the 
tonsil  consists  id'  the  fibrous  capsule,  connective  tissue  trabe- 
culae  and  reticulum.  The  parenchyma  of  the  tonsil  is  made  up 
of  the  germinating  follicles  and  the  interfollicular  tissue.  The 
crypts  of  the  tonsil  are  invaginations  of  the  surface,  lined  with 
a  specialized  epithelium,  the  ramifications  of  which  extend  to  all 
portions  of  the  organ.  There  is  no  subepithelial  connective 
tissue  as  far  as  the  crypts  are  concerned.  The  function  of  the 
germinating  follicles  is  the  production  of  lymphoid  cells  from 
what  is  probably  the  mother  cell  of  the  leukocytic  group.  The 
interfollicular  tissue  is  the  pathway  through  which  the  lymphoid 
cells  gain  access  to  the  efferent  lymphatics.  The  experiments  of 
Goodale,  Tendelsohn,  Kayser.  Pierera  and  Wright  with  dust  par 
tides,  have  shown  that  there  is  a  definite  current  in  the  interfol- 
licular tissue,  tending'  toward  the  lymph  vessels  in  the  connective 
tissue  trabeculae.  The  most  peculiar  feature  of  the  tonsil  is  the 
cryptal  epithelium.  I  myself  believe  that  there  is  a  direct  change 
of  the  epithelial  cells  of  the  crypt  into  lymphoid  cells. 

Inflammation  may  be  defined  as  the  reaction  of  tissue  to  an  irri- 
tant. This  irritant,  in  a  large  majority  of  cases,  is  the  result  of 
bacterial  life.  The  first  visible  change  in  the  tissue  is  probably 
the  appearance  of  polymorphonuclear  leukocytes  migrating  from 
the  blood  cells  towards  the  source  of  irritation,  in  a  large  ma- 
jority of  tonsils  removed  during  life  by  the  surgeon,  it  is  pos- 
sible to  find  in  some  of  the  crypts  numerous  polymorphonuclear 
leukocytes  associated  with  the  desquamated  epithelial  cells,  and 
these  leukocytes  can  be  seen  migrating  through  the  walls  of  the 
crypt.  This  is  an  early  manifestation  of  the  inflammatory  reac- 
tion, and  its  cause  is  probably  the  numerous  bacteria  occupying 
the  lumen  of  the  crypts.  This  simple  diapedesis  of  the  leukocytes 
is  not  accompanied  by  other  inflammatory  changes,  and  the  condi- 
tion may  be  looked  upon  as  a  protective  reaction,  the  bacteria  in 
the  crypts  being  destroyed  by  the  migrated  polymorphonuclear 
phagocytes  before  causing  further  injury. 
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[f  the  toxin  manufactured  by  the  bacteria  in  the  crypts  is 
virulent,  its  first  point  of  attack  is  necessarily  the  eryptal  epi- 
1 1n-] iiun.  and  the  reaction  of  the  epithelium  to  this  irritant  is  mani- 
fested by  the  proliferation  of  its  cells.  This  is  seen  in  the  in- 
creased desquamation,  the  increased  penetration  of  the  cells  into 
the  tonsillar  parenchyma  and  the  presence  of  mitosis.  It  is  an 
open  question  whether  as  long  as  the  epithelial  cells  retain  their 
vitality  the  bacteria  can  penetrate  as  living  organisms  into  the 
tonsillar  parenchyma.  It  seems  to  me  probable  that  under  certain 
circumstances  they  can,  lint  in  the  large  majority  of  cases  they 
gain  access  to  the  tonsillar  parenchyma  only  after  their  toxins 
have  destroyed  the  epithelium.  When  the  bacteria  have  gained 
access  to  the  tonsillar  tissue,  they  timl  permanent  lodgement  only 
in  the  germinating  follicles.  The  current  in  the  interfollicular 
tissue  tends  to  carry  the  bacteria  toward  the  efferent  lymphatics. 
If  they  are  not  destroyed  by  the  surrounding  cells  before  they 
reach  the  efferent  lymph  vessels,  they  pass  on  to  the  neighboring 
lymph  glands  and  are  there  destroyed,  producing  the  lymphadeni- 
tis which  is  associated  with  all  severe  cases  of  tonsillitis.  The 
lodgment  of  bacteria  in  the  germinating  follicles  produces  the 
local  reaction  which  may  go  On  to  abscess  formation  with  rupture 
into  the  crypt. 

From  a  pathological  standpoint,  therefore,  we  can  recognize 
three  types  of  acute  tonsillitis.  A  proliferative  form  with  in- 
crease in  nearly  ;ill  the  cellular  elements  of  the  tonsil;  a  lacunar 
form,  in  which  the  eryptal  epithelium  shows  the  most  severe 
lesions;  and  a  suppurative  form  in  which  abscesses  develop  with- 
in the  germinating  follicles.  These  different  forms  are  generally 
associated  together  in  a  given  ease,  but  anyone  of  them  may  be 
predominating  lesion.  In  all  cases  we  have  a  proliferation  of  the 
cellular  elements,  and  very  early  in  the  process  there  is  associated 
-oiiie  diapedesis  of  multinuelear  leukocytes  through  the  eryptal 
epithelium  and  possibly  some  necrosis  of  the  epithelial  cells.  If 
the  necrosis  of  the  cells  is  great  enough  to  cause  a  break  in  the 
epithelium,  the  parenchyma  of  the  organ  is  open  to  attack,  and 
the  bacteria  gaining  access  to  the  tonsillar  tissue  may  find  lodge- 
ment in  the  follicles  and  there  cause  intrafollicular  abscesses. 
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tonsillitis.     Highly     magnified,     showing     necrosis     of     individual 
cells  and  phagocytosis. 
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Acute  tonsillitis.  Showing  dehiscence  in  epithelium  of  crypt  caused  by 
necrosis  of  the  epithelial  cells.  Penetration  of  bacteria  into  tonsillar 
pyrenchyma  is  here  possible,  and  there  is  a  beginning  abscess  in  the  neigh- 
boring follicle. 
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DISCUSSION. 


Dr.  Chevalier  Jackson  asked  the  following  questions: — (1) 
How  long  an  interval  should  elapse  between  an  acute  tonsillitis 
and  operative  procedures  upon  the  tonsils?  (2)  Whether  an 
operation  performed  after  acute  inflammation  had  subsided  would 
result  in  milder  post-operative  reaction  than  would  an  operation 
during  the  acute  stage  .' 

Dr.  Wood,  in  answer  to  these  questions,  said: — I  have  never 
seen  any  harm  in  operating  in  acute  tonsillitis,  which  is,  I  know. 
opposed  to  the  theory,  that  one  should  never  operate  while  the 
tonsils  are  inflamed.  There  is  no  reason  for  this  theory.  In  the 
experience  of  those  wdio  have  operated  in  acute  tonsillitis,  there 
have  been  no  harmful  results.  I  believe  there  is  no  harm  in 
operating  in  the  acute  stage. 

Dr.  George  A.  Leland  said  there  could  be  no  doubt  that  some 
tonsils  are  distinctly  easier  to  remove  when  swollen  or  congested. 
When  we  have  submerged  tonsils  it  is  very  difficult  to  remove 
them  completely,  but  a  good  opportunity  is  offered  when  they 
are   inflamed   and   protrude.     Hemorrhage   is  not   usually  severe. 


PAPER: 

SOME  UNUSUAL  FRONTAL  SIMS  CASKS. 

By   CLEMENT    F.   THEI3EN,    M.    D.,    Albany,   X.    V. 

The    first    case    I    wish    briefly    to    report,    is    o] i'    frontal, 

ethmoidal  and  sphenoidal  sinusitis  of  twelve  years  standing.  In 
this  case  then-  was  an  external  fistula  near  the  inner  canthus 
which  communicated  with  the  frontal  sinus. 

.Miss  M.,  aged  42  years,  consulted  the  writer  several  mouths 
ago  for  the  relief  of  recurring  righi  sided  headaches.  The  his- 
tory of  this  case  is  interesting.  Twelve  years  ago  the  patient 
states  that  she  had  an  attack  of  facial  erysipelas.  At  the  same 
time  a  swelling  over  the  righi  eye  developed.  This  was  incised 
hut  patient  stated  that  no  pus  was  found.  Soon  after  that,  she 
noticed  an  opening  high  up  on  the  nose  from  which  there  has 
been  a  constant  discharge  during  the  past  twelve  years  with 
recurring  headaches.  Patient  consulted  the  writer  about  three 
mouths  ago  because  the  discharge  had  become  much  greater  in 
amount  and  the  headaches  more  severe.  On  examination  a 
fistula,  opposite  the  inner  canthus  of  the  right  eye,  through  which 
a  probe  could  be  passed  into  the  frontal  sinus,  was  found.  Dur- 
ing' all  this  time  patient  had  been  washing  out  the  sinus  with  a 
small  syringe.  During  the  day  she  kept  a  silver  peg,  which  a 
jeweler  made  lor  he)',  in  the  fistula  opening.  A  modification  of 
the  Killian  and  Coakley's  open  operation  was  performed.  The 
frontal  sinus,  anterior  ethmoid  cells  and  sphenoid  sinus  were 
filled  with  pus  and  soil  polypoid  granulations.  There  was  such 
extensive  disease  in  this  case  and  so  much  bone  necrosis  that  a 
considerable  portion  of  the  wound  was  left  open.  There  is  still 
a  slight  discharge,  but  the  frontal  sinus  is  practically  filled  with 
healthy  granulations. 

The  next  case  !  wish  briefly  to  report  is  that  of  Dr.  T..  aged 
62  years,  who  lias  been  a  sufferer  from  severe  left  sided  headaches 
for  a  long  time.  So  much  so  in  fact  that  he  acquired  the  mor- 
phine habit.  lie  gave  a  history  of  recurring  polypi  in  left  nostril 
with  a  more  or  less  constant  purulent  discharge. 

The  diagnosis  could  he  easilv  made  in  this  case  by  transillumi- 
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nation,   and  the  .skiagraphs  showed  the  presence   of  pus  in  the 
frontal  sinus  and  ethmoid  cells. 

In  operating  upon  this  patient  the  method  employed  by  Dr. 
Coakley  in  some  of  his  cases  was  used,  i.  e..  the  frontal  and 
ethmoid  disease  was  reached  through  two  separate  incisions. 
This  method  has  the  one  advantage  at  least  that  there  is  less 
scarring. 

The  frontal  sinus  in  this  case  was  filled  with  thick  foul  smelling 
pus  and  polypoid  granulations.  There  was  also  a  defect  in  the 
floor  of  the  sinus.  The  frontal  wound  was  left  well  open  in  this 
case  also,  and  in  fact  this  method  has  been  followed  in  the 
majority  of  the  author's  cases  of  chronic  frontal  sinusitis,  and 
the  results  have  been  entirely  satisfactory.  It  has  the  advantage 
that  you  can  see  what  is  going  on  and  you  are  fairly  sure  of 
getting  an  obliteration  of  the  sinus.  In  performing  the  open 
operation  there  need  be  practically  no  deformity  at  all,  if,  when 
the  sinus  is  large,  a  narrow  bridge  of  bone  extending  across  the 
sinus  is  left,  the  anterior  wall  being  removed  above  and  below  it. 
Every  part  of  the  sinus  can  be  reached  just  as  well.  This  of 
course  is  unnecessary  when  the  sinus  is  small. 

This  method  was  used  in  this  case  and  although  there  is  still 
some  discharge  the  sinus  has  nearly  closed. 

Although  there  was  a  defect  in  the  floor  of  the  sinus,  there 
was  practically  no  displacement  of  the  eye  ball. 

The  sinus  was  so  filled  with  polypoid  granulations  that  there 
was  very  little  escape  of  the  contents  into  the  orbital  cavity. 

In  the  third  case  I  wish  to  report,  the  frontal  sinus  was  com- 
pletely separated  into  two  parts  by  an  osseous  septum.  There 
was  apparently  no  communication  between  the  two.  The  one 
may  of  course  have  been  an  accessory  sinus  as  has  been  described 
by  Iloeve. 

The  patient.  Mr.  J.  G.,  aged  33  years,  has  had  recurring  nasal 
polypi,  right  nostril,  for  years.  lie  has  been  a  sufferer  from 
extremely  violent  periodical  headaches. 

On  examination,  the  right  nostril  was  found  completely  filled 
with  polypi. 

Transillumination  showed  a  very  large  right  frontal  sinus, 
much  darker  than  the  left. 

Operation. — Usual    incision   was   made  through  eyedirow.     The- 
sinus  was  apparently  so  large  that  the  writer  started  to  remove 
the  bony  wall  well  above  the  supra-orbital  ridge.     On  getting  into 
the  sinus  it  was  found  lined  with  ;i  normal  looking  mucous  mem- 
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brane,  with  no  evidence  of  pus.  But  as  the  pus  in  the  nostril 
apparently  came  Prom  the  frontal  sinus  a  careful  inspection  was 
made,  and  an  osseous  septum  extending  right  across  the  sinus 
was  discovered.  A  portion  of  the  anterior  wall  well  toward  the 
nose  and  to  the  rigid  of  the  septum,  was  then  removed  and  a 
diseased  sinus,  containing  pus.  entered.  This  part  of  the  sinus 
communicated  with  the  nose  as  a  prohe  could  be  passed  through 
the  naso-frontal  duct.  The  other  part  of  the  sinus  as  stated  was 
healthy  and  did  qo1  communicate  with  the  diseased  part.  This 
patieid    made  an   uneventful    recovery. 

In  conclusion,  the  writer  wishes  to  give  a  further  reporl  of 
the  case  of  cyst  of  the  frontal  sinus  communicating  with  the 
frontal  lobe,  reported  at  the  last  meeting  of  the  American 
Laryrigological  Association. 

In  this  case  a  considerable  portion  of  the  posterior  wall  of 
the  sinus  was  missing  so  thai  the  pulsation  of  the  meningeal 
vessels  could  be  seen.  A  probe  could  not  be  passed  from  the 
frontal  sinus  into  the  nose  so  that  as  in  cases  of  mucocele  the 
ostium  was  probably  occluded.  It  is  now  IS  months  since  the 
operation  and  the  patient  is  perfectly  well.  The  severe  left  sided 
headaches  which  had  been  such  a  distressing  symptom  of  her 
case  have  not  returned. 

This  case  is  very  much  like  the  cases  of  mucocele  of  the  frontal 
sinus  reported  by  A.  Logan  Turner.  (Edinburgh  Medical 
Journal.  Nov.  and   Dec,   1!M>7.  i 

In  this  paper  Turner  reported  seven  cases,  in  two  of  which 
absorption  of  part  of  the  posterior  wall  of  the  sinus  had  taken 
place  In  the  majority  of  Turner's  cases  there  was  orbital  swell- 
ing and  displacement  of  the  eye-ball,  caused  by  defects  in  the 
floor  of  the  sinus  and  the  escape  of  the  contents  into  the  orbital 
cavity. 

A  previous  catarrhal  condition  of  the  nasal  mucous  membrane 
is  the  probable  cause  of  the  cases  of  mucocele  and  cyst  of  the 
frontal  sinus.  The  ostium  becomes  occluded  causing  an  accumu- 
lation of  mucus  in  the  frontal  sinus  and  a  gradual  thinning  and 
absorption  of  one  or  more  of  the  bony  walls. 

Killian  (Heymann's  Handbueh,  Bd.  Ill,  16).  states  that 
traumatism  is  an  important  cause  for  the  development  of  such 
cvsts. 


PAPER: 

THE     FREQUENT    INSIGNIFICANCE    OF    THE    CLINICAL 

SIGNS    OF    SPHENOIDAL    SINUS    DISEASE. 

By  CHARLES  P.   GRAYSON,  M.   D.,  of   Philadelphia. 

You  have  probably  suspected  from  the  title  of  my  contribution 
that  it  will  prove  to  be  something  in  the  nature  of  an  anti-climax 
to  the  papers  and  discussions  that  have  preceded  it.  The  type 
of  sinus  disease  that  has  occupied  most  of  our  time  this  afternoon 
lias  been  of  a  decidedly  aggressive  and  threatening  character, 
its  symptomatic  expression  has  been  both  abundant  and  lucid, 
and  the  indications  for  its  prompt  and  vigorous  operative  treat- 
ment have  been  so  forcible  that  there  could  be  no  excuse  for 
uncertainty  or  temporizing.  Fortunately  we  are  all  in  entire 
accord  as  to  the  principles,  at  least,  involved  in  the  surgical 
management  of  such  cases,  and  if  we  differ  as  to  little  matters 
of  detail  in  their  application,  it  is  not  often  that  any  harm  results. 
And  besides,  is  it  not  probable  that  such  cases  as  these  comprise 
but  a  very  small  minority  of  the  total  number  of  diseased  sinuses? 
I  think-  so  myself,  and  it  is  for" this  and  one  or  two  other  reasons 
that  I  am  venturing  to  call  your  attention  to  a  type  of  case  that 
is.  I  believe,  infinitely  more  common  and  yet  that  is  saved  from 
being  commonplace  by  the  fact  that  it  so  often  escapes  recogni- 
tion. If  the  experience  of  other  observers  resembles  my  own. 
simple  and  purulent  chronic  catarrhs  of  the  sphenoidal  sinuses 
are  by  no  means  infrequent.  These  are  quite  distinct,  of  course, 
from  the  more  active  infections  and  acute  suppurative  inflam- 
mations of  these  cavities,  the  processes  that,  instead  of  remain- 
ing secluded  within  the  sphenoid,  are  apt  to  invade  the  cranial 
cavity  and  provide  us  with  incidental  symptoms  of  such  eloquence 
that  diagnosis  is  shorn  of  its  difficulty.  The  ordinary  sphenoidal 
catarrhs  of  which  I  am  speaking,  however,  may  be  and  often  are, 
nil  the  contrary,  so  obscure  and  unobtrusive  in  their  clinical 
manifestations,  so  lacking  in  either  local  or  general  symptoms 
thai  are  definitely  suggestive  of  their  origin,  that  it  is  not  to 
be  wondered  at  that  this  sinus  is  so  often  diagnostically  and 
therefore  therapeutically  ignored.  The  one  local  sign  that  is 
always    present    is   what    may   seem    to   be   nothing    more   than    an 
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ordinary  bu1  obstinate  post-nasal  catarrh,  and  in  main  eases  the 
only  other  contributory  evidence  thai  is  constant  is  headache  and 
a  more  or  less  distinct  lowering  of  outrition. 

The  suspicion  of  the  rhinologist  would  naturally  be  aroused 
by  the  persistence  of  a  catarrh  of  the  naso-pharynx  in  asso- 
ciation with  and  in  spite  of  an  approximately  normal  nose,  but 
this  would  possess  very  little  if  any  significance  to  the  general 
practitioner,  and  therefore  it  is  thai  the  latter  so  often  treats 
these  cases  symptomatically  until  they  either  die  of  something 
else,  or  pei-haps  develop  other  and  more  urgent  local  symptoms 
that  compel  an  expert  examination  of  the  nose  and  throat.  If 
this  he  limited  to  anterior  and  posterior  rhinoscopy  and  to  the 
.attempted  washing  out  of  the  sinus  or  the  injection  of  air  into  it 
through  its  usually  diminutive  normal  opening,  it  might  require 
several  such  examinations  before  one  could  he  really  certain  of 
the  existence  of  sphenoidal  disease.  In  the  presence,  however. 
<d'  such  a  combination  of  symptoms  as  a  post-nasal  catarrh  that 
is  unaccompanied  and  unprovoked  by  any  pathological  process 
within  the  nasal  fossae:  a  headache  that  may  be  remittent  hut 
is  seldom  intermittent  and  that  is  usually  associated  with  a  cer- 
tain amount  of  mental  hebetude;  and  finally  a  noticeable  im- 
pairment of  nutrition  for  which  no  other  cause,  local  or  systemic, 
can  he  discovered ;•  in  the  presence  of  these  symptoms  alone,  and 
uotwithstanding  the  absence  of  others.  I  think  one  is  fully  justi- 
fied in  removing  the  middle  turbinate  in  whole  or  in  part,  and 
in  making  an  artificial  opening  of  serviceable  size  into  the  sphe- 
noid sinus  through  tin1  nasal  portion  of  its  anterior  wall.  If  this 
were  at  all  a  formidable  operation  it  might  he  prudent  for  us 
to  wait  for  more  positive  pathological  information  before  un- 
dertaking it.  hut  it  is  so  simple  a  one.  so  free  from  either  diffi- 
culty or  risk,  that  I  can  see  no  reason  why  it  should  not  become 
almost  a  routine  measure  whenever  this  sinus  can  he  just  I  \ 
regarded  with  suspicion.  My  own  suspicions  concerning  it  have 
been  almost  invariably  confirmed  by  tins  direct  examination  of  it. 
and  different  cases  have  disclosed  cither  a  simple  mucus,  a  muco- 
purulent or  a  purulent  catarrh.  In  such  cases  the  catarrhal 
inflammation  is  of  course,  sluggish  and  of  low  grade,  and  in  many 
of  them  it  has  perhaps  existed  for  a  considerable  time  before 
the  appearance  of  the  headache  and  the  nutritive  failure.  It 
has  seemed  to  me  that  in  their  degree  of  prominence,  these  latter 
two  symptoms  have  been  usually  directly  proportionate  to  one 
another  and  that  when  the  headache  has  been  severe  and  with 
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but  slight  and  infrequent  remissions,  there  has  been  a  degree  of 
malnutrition  that  might  almost  justify  the  use  of  such  a  term  as 
"sinus  cachexia." 

I  have  no  intention  of  discussing  the  post-operative  treatment 
of  the  sinus  condition.  I  wish  only  to  say  in  reaffirming  the 
simplicity  and  safety  of  the  exploratory  opening,  that  I  have 
not  as  yet  found  it  necessary  to  use  other  than  local  anesthesia 
even  in  nervous  and  apprehensive  women;  that  the  drill  with 
which  the  opening  is  made  is  under  perfect  control  of  both  the 
eye  and  the  hand,  and  that  its  subsequent  enlargement,  when 
desirable,  is  easily  and  painlessly  accomplished  by  an  appropriate 
form  of  punch  forceps.  Although  I  am  quite  aware  that  I  am 
saying  nothing  that  is  surgically  new,  my  principal  reasons  for 
minimizing  the  formidableness  of  exploring  the  sphenoid  sinus 
in  this  way  are.  first,  to  urge  that  there  are  minor  grades  of 
inflammatory  disturbance  within  this  sinus  that,  though  they 
may  seldom,  if  ever,  invade  the  cranial  cavity,  yet  are  capable 
of  occasioning  a  great  deal  of  suffering,  of  seriously  affecting 
general  nutrition,  o£  exposing  the  patient  to  an  infinite  amount 
and  variety  of  medical  and  mechanical  treatment  from  the  gen- 
eral physician,  all  of  which  must  prove  useless  and  some  of 
which  may  prove  harmful;  and  that  these  conditions  are  probably 
almost  always  curable  by  improving  the  drainage  of  the  sinus, 
by  thoroughly  irrigating  and  properly  medicating  it;  and  second, 
to  advocate  economizing  both  time  and  suffering  by  early  opera- 
tion instead  of  procrastinating  until  the  patient's  general  con- 
dition and  the  possible  threat  of  intra-cranial  extension  shall 
increase  both  the  difficult ie.s  and  dangers  of  surgical  intervention. 


PAPER: 


TRACHEOTOMY 


By   CHEVALIER   JACKSON,    M.    D. 


The  operation  of  tracheotomy  occupies  ;i  most  anomalous  po- 
sition. There  is  do  other  justifiable  Life-saving  operation  whose 
reign  of  usefulness  lias  not  been  extended  by  modern  methods. 
This  is  in  part  due  to  the  introduction  of  intubation,  but  there 
are  several  classes  of  eases  in  which  intubation  does  not  meet 
the  indication  and  there  are  frequenl  individual  cases  where, 
for  some  special  reason,  the  cutting  operation  is  easier,  safer 
and  more  efficient.  Yet  even  here,  the  profession  hesitates 
longer  to  advise  tracheotomy  than  it  did  50  years  ago.  The 
principal  reason  for  this  is  probably  the  introduction  of  general 
anesthesia,  which  in  this  single  instance  was  a  distinct  step  back- 
ward. The  cough  reflex  is  the  watch-dog  of  the  lung,  and  when 
the  trachea  is  to  he  opened  should  he  preserved  or  stimulated, 
rather  than  drugged  asleep.  Aside  from  this,  general  anesthesia 
has,  strange  as  it  may  seem,  rendered  our  technic  more  hasty 
and  careless  than  previously.  When  tracheotomy  is  decided  on 
there  is  usually  sufficient  dyspnoea  to  demand  some  voluntary  use 
of  the  extraordinary  muscles  of  respiration.  As  complete  anes- 
thesia approaches,  this  voluntary  action  ceases,  cyanosis  increases 
until  the  respiratory  centre  is  paralyzed  from  over  stimulation, 
and  the  patient  makes  no  further  breathing  effort.  He  never 
will  make  another  breathing  effort  unless  the  trachea  is  opened 
widely  and  on  the  instant.  For  with  an  obstructed  larynx,  arti- 
ficial respiration  is  never  efficient  for  complete  oxygenation  of 
flu1  blood.  The  trachea  under  these  circumstances  is  opened  by 
a  stah.  rather  than  an  incision,  and  it  is  small  wonder  if  the 
percentage  of  mortality  is  almost  as  high  as  of  stah  wounds 
inflicted  with  homicidal  intent.  In  the  hands  of  the  most  skilful 
and  experienced,  the  incision  is  usually  badly  placed;  in  the 
hands  of  the  unskilled  or  the  excitable,  serious  accidents  have 
occurred,  such  as  the  opening  of  the  esophagus  or  a  large  vessel. 
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A  collection  of  tracheotomy  specimens  shows  incisions  at  all 
sorts  of  positions  and  angles.  One  specimen  shows  a  slicing  off 
of  the  side  of  the  trachea  like  a  slah  from  a  log.  There  is  no 
time  for  asepsis  or  haemostasis;  the  opening  is  made  at  the  bottom 
of  a  pool  of  blood,  and  the  first  inspiration  necessarily  pumps 
clots,  and  possibly  pus  into  the  bronchioles,  where  it  remains 
because  the  cough  reflex  is  absolutely  abolished  by  the  cumulative 
action  of  general  anesthesia,  deep  cyanosis,  and  shock.  We  have 
therefore  a  large  mortality  from  shock,  hemorrhage,  sepsis,  and 
broncho-pneumonia.  How  prone  the  profession  is  to  under-rate 
the  dangers  of  general  anesthesia  is  shown  by  a  case  of  my  own. 
In  a  child  of  four,  papillomata  of  the  larynx  were  readily  re- 
moved after  a  tracheotomy  under  infiltration,  anesthesia  and  the 
administration  of  chloroform,  through  the  tube.  Nothing  could 
have  been  easier,  simpler  or  more  satisfactory.  Operation  for 
a  slight  recurrence  of  the  growth  became  necessary,  and  general 
anesthesia  was  suggested.  In  the  light  of  the  satisfactory  previ- 
ous experience,  it  is  difficult  to  say  why.  as  a  precautionary 
measure.  I  called  a  consultant,  choosing  a  man  who  prefers  the 
safe  side  always,  who  has  a  strong  bias  in  favor  of  local  anes- 
thesia, and  with  whom  I  had  frequently  discussed  this  very  point. 
He  noted  that  stridor  was  not  extreme;  dyspnoea,  as  evidenced 
by  action  of  the  extrinsic  muscles,  moderate;  and  that  there  was 
not  the  slightest  hint  of  cyanosis.  He  gave  a  positive  and  clean- 
cut  opinion  that  general  anesthesia  in  this  case  would  not  be 
especially  dangerous.  Nevertheless,  before  anesthesia  was  com- 
plete, the  child  stopped  breathing,  and  the  life-saving  tracheo- 
tomy looked  more  like  assassination  than  operation.  Our  general 
conception  of  the  operation  is  a  composite  picture  of  many  such 
instances,  and  we  are  therefore  disposed  to  defer  it  until  dyspnoea 
and  cyanosis  are  extreme,  or  to  omit  it  altogether,  if  the  condi- 
tion of  the  patient  appears  hopeless.  These  accidents  should, 
however,  teach  exactly  the  opposite  lesson.  For  we  frequently 
save  life  when  the  patient  is  in  coma.  limp,  and  relaxed,  with 
the  respiration  entirely  abolished,  and  the  pulse  nearly  or  quite 
imperceptible.  In  the  experience  of  all  of  us.  many  times  has 
the  result  of  quick  work  seemed  like  quickening  the  dead.  In 
one  of  my  own  cases  the  heart,  as  well  as  the  lungs 
had  ceased  to  act.  according  to  Dr.  Clarence  Ingram  and 
Dr.  Thomas  T.  Kirk,  who  were  watching  the  patient  for 
me.  It  is  hard  to  understand  how  a  patient's  condition  can 
be    too    bad    for    operation.      ruder    local    anesthesia    and    at    the 
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proper  time  tracheotomy  should  be  free  from  dangers  of  shock 
hemorrhage,  or  consecutive  broncho-pneumonia.  Between  the 
skin  and  the  trachea,  in  the  middle  Line,  there  is  no  large  vessel. 
and  no  important  structure.  There  should  be  no  more  mortality 
from  the  operation  per  se,  than  from  the  opening  of  superficial 
abscesses  by  an  incision  of  equal  length.  Wider  employment  of 
tracheotomy  in  the  more  favorable  classes  of  cases  than  is  now 
usual,  besides  reducing  its  mortality  almost  to  nil.  will  give  us  a 
better  conception  of  its  usefulness.  The  wonderful  general  thera- 
peutic effect  of  better  oxygenation  and  the  local  improvement 
from  putting  the  larynx  at  rest  can  be  seen  even  in  such  serious 
conditions  as  typhoid  perichondritis  and  laryngeal  tuberculosis. 
Yet  it  is,  I  think,  unknown  to  the  general  practitioner,  and  under- 
appreciated by  the  laryngologist.  In  giving  the  statistics  of  my 
cases  of  tracheotomy  to  date.  1  do  not  overlook  the  fact  that  the 
slight  mortality  is  to  some  extent  a  matter  of  good  fortune.  It 
is  beyond  hope  that  my  next  one  hundred  cases  will  show  a 
similar  happy  result.  But  that  even  as  a  matter  of  fortune  such 
a  series  of  cases  is  possible,  shows  that  the  operation  is  much  less 
dangerous  than  is  generally  supposed.  II  is  to  be  noted  that  in 
the  majority  of  cases  the  technic  was  deficient  in  some  or  many 
important  points,  and  if  the  series  had  shown  even  a  10  or  15 
per  cent  mortality,  it  would  not  have  changed  my  opinion  that 
the  operation  is  an  entirely  safe  one  when  performed  with  the 
care  and  precision  that  modern  surgery  demands  in  every  oth  r 
locality,  and  done  at  the  first  indication,  not  after  carbonic 
poisoning  has  made  recovery  impossible. 

Technic.  The  different  points  necessary  to  put  our  technic 
on  a  plane  with  the  other  departments  of  modern  surgery  may  be 
arranged  as  follows,  in  my  opinion,  in  the  order  of  their  im- 
portance : 

First.  Preservation  of  cough  reflex  by  tin1  omission  of  chloro- 
form, ether,  morphine,  codein  and  other  sedatives,  and  the  avoid- 
ance of  marked  cyanosis  by  early  operation.  I  have  a  standing 
order  in  all  the  hospitals  where  I  work  that  under  no  circum- 
stances is  any  sedative  to  he  given  in  any  laryngeal  or  tracheal 
case. 

Second.  Deliberate  work,  careful  dissection  exactly  in  the 
middle  line  until  the  wind-pipe  is  laid  bare  and  absolute 
haemostasis  before  it  is  opened  are  desirable.  When  the  operation 
is  done  as  a  matter  of  election  at  an  early  period,  and  without 
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extreme  cyanosis,  there  is  no  reason  why  we  should  not  wait 
until  the  wound  is  not  only  dry.  but  glazed,  before  the  wind-pipe 

is  opened. 

Third.  Careful  after-treatment— good  ventilation,  uniform 
temperature,  moist  atmosphere,  frequent  dressings  of  the  wound, 
preservation  of  the  patient's  vitality  by  all  temporary  and  perma- 
nent means  reduce  mortality.  To  trust  to  routine  surgical  hos- 
pital nursing  is  to  court  disaster.  It  is  imperative  that  the  case 
shall  be  in  the  care  of  a  nurse  trained  in  tracheal  work.  She 
must  know  by  the  sound  when  the  canula  is  even  slightly  ob- 
structed, and  must  distinguish  between  this  sound  and  the  usual 
stridor  serraticus.  No  one  can  describe  this  or  any  other  sound 
so  that  another  may  know  it.  It  must  be  heard  many  times  to 
educate  the  car  to  niceties  of  distinction.  The  nurse  must  be 
trained  to  dress  the  wound,  for  the  dressing  must  be  done  very 
frequently,  even  every  half-hour,  if  secretions  are  abundant. 
The  old  surgical  rule  to  disturb  the  wound  by  dressings  as  seldom 
as  possible,  is  one  of  the  causes  of  the  high  mortality  of  tracheo- 
tomy under  routine  surgical  regime.  Conditions  here  are  entirely 
different  from  anywhere  else  in  the  body.  The  secretions  and 
discharges  must  be  absorbed  and  removed  by  very  frequent 
dressings.  Gauze  wrung  out  of  mercuric  chloride  1  :10,000  is 
used  in  three  pieces. 

a.  To  pack   around  the  canula. 

b.  A  bibb  piece  on  the  surface  surrounding  the  stem  of  the 
canula   under  the  tape-holders. 

c.  A  filter  piece  to  lay  over  the  entire  front  of  the  neck. 
This   latter  piece  should  be   changed   as   often   as  soiled,   even 

if  every  ten  minutes.  Both  the  filter  and  bibb  pieces  should  be 
fastened  by  small  safety  pins  at  the  side  of  the  neck  to  the  tapes 
which  hold  the  canula.     Thus  no  bandage  is  needed. 

The  inner  canula  should  be  cleaned  by  the  nurse  as  often  as 
necessary,  boiling  it  after  cleaning  it  with  a  pistol  cleaning 
bristle  brush  bent  to  shape.  The  outer  canula  is  to  be  removed 
only  by  the  surgeon  or  his  assistant,  though  the  nurse  must  know 
how  to  find  and  dilate  the  tracheal  incision  in  the  depths  of  the 
wound,  should  tin-  canula  accidentally  be  withdrawn  of  be. 
coughed  out.  owing  to  the  breaking  of  the  tapes. 

Fourth.  Asepsis.  The  technic  of  the  operation  and  of  the 
dressing    should    approach    as    nearly    to    perfed    asepsis    as    is 
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possible.     The    tracheal    secretions    will    unavoidably    infed    our 

wound,  luil  we  must  not  add  any  infect  ion.  The  patienl  is 
usually  immune  againsl   the  organisms  he  himself  harbors. 

Fifth.  Trendelenberg-Roser  position  at  the  momenl  the 
trachea  is  opened  is  an  advantage.  The  tracheal  mucous  mem- 
brane  will    hi I   slightly   and    with   a    diseased    Larynx,    infected 

secretions  may  he  aspirated  in  at  the  firsl  deep  inspiration.  We 
should  aid  cough  all  we  can  by  the  influence  of  gravity.  None 
of  these  points  is  hard  to  secure  except  the  avoidance  of  general 
anesthesia.  As  the  virtues  ol  the  infiltration  method  of  Schleich 
become  more  familiar  to  us.  this  will  be  easier  than  general  anes- 
thesia and  a  great  time  saver,  requiring  but  a  minute.  Infiltra- 
tion of  the  skin  is  easy  and  renders  the  firsl  incision  absolutely 
painless.  The  deeper  tissues  are  not  so  easy  to  infiltrate.  Brown- 
Sequard's  statemenl  thai  the  first  incision,  when  made  exactly 
m  the  middle  line,  anesthetizes  the  deeper  tissues,  is  erroneous. 
But  the  sensation  in  the  underlying  parts  is  slight.  The  incision 
may  be  carried  through  them,  even  in  the  child,  with  less  distress 
and  struggle  than  is  involved  in  the  administration  of  a  general 
anesthetic. 

Sixth.  The  canula  must  he  of  proper  size  and  Length.  Nearly 
all  the  canulae  in  the  shops  are  worthless;  being  both  too  short 
and  of  too  short  radius.  .Most  of  them  will  not  reach  the  trachea 
after  the  neck  has  swelled  in  the  reaction.  I  have  been  unable  to 
find  in  stock  a  canula  which  could  be  with  safety  trusted  to  Leave 
in  the  wound  over  night.  1  know  personally  of  three  cases  seen 
in  consultation  where  death,  said  to  he  due  to  gradually  increasing 
stenosis,  was  really  due  to  the  shortness  of  the  canula.  which  was 
withdrawn  by  the  swelling  until  the  inner  end  slipped  out  of  the 
trachea.  Air  still  passed  in  and  out  through  the  approximated  lips 
of  the  tracheal  incision,  hut  in  insufficient  quantity,- and  it  became 
less  and  less.  The  carbonic  acid  narcosis,  together  with  the 
residue  of  the  chloroform  narcosis,  and  the  weak  toxemic  con- 
dition (due  to  febrile  disease)  of  the  patients,  with  the  assistance 
of  anodynes — these  things  enabled  the  patients  to  sleep  away. 
The  death  was  ascribed  to  increasing  stenosis,  and  one  instance 
to  this  combined  with  edema  of  the  lungs.  In  some  cases  the 
stenosis  in  the  trachea  was  not  reached  by  the  canula  when  first 
inserted,  and  the  diagnosis  was  •■edema  of  the  Lungs"  or  ■•intra- 
thoracic  conditions  too  deep   to   reach."     In   such    instances   the 
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long  tracheal  canulae  devised  by  me  to  reach  to  the  bifurcation 

of  the  trachea  arc  needed.*     Fig.  1. 

In  one  patient  recurrence  of  endothelioma,  following  laryngec- 
tomy, had  extended  down  the  trachea  until  but  a  fistulous  tract 
leading  to  a  stump  of  the  two  main  bronchi  remained.  The  pa- 
tient has  been  thus  kept  alive  for  four  months,  and  an  ample 
passage  for  air  can  and  will  be  maintained  until  the  patient  suc- 
cumbs to  exhaustion,  hemorrhage,  or  some  of  the  other  termini 
of  such  cases.  He  will  not  die  for  want  of  an  air  passage  to  his 
bronchi. 


FIG.     1. 

Long'  tracheal  canula  devised  by  the  author  for  intrathoracic  trachea 
stenosis.  They  may  be  cut  off  to  the  length  needed  to  reach  the  bifurca- 
tion.    Made   by   Pilling   &   Co. 

In  regard  to  the  execution  of  the  operation  in  the  urgent  cases, 
two  incisions  are  better  than  one.  The  first  should  penetrate  to 
the  trachea,  which  is  then  felt  like  a  wash-board  under  the  left 
forefinger.  This  finger  acts  as  a  guide  for  the  second  incision 
which  should  follow  the  first  in  a  second's  time.  With  the 
wound  a  well  of  blood,  there  is  little  need  for  a  lighl  until  the' 
vessels  are  to  he  caught  up.  which  should  not  he  attempted  until 
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the  respiration  has  been  started  and  the  patient  is  able  to  do  liis 
own  breathing. 

In  Looking  over  tin1  statistics  of  my  cases  I  find  it  impossible 
accurately  to  figure  oul  the  percentage  of  mortality.  The  patients. 

whose  larynx  was  removed,  died  'two  deaths  in  eleven  laryn- 
gectomies) within  ten  days  of  the  operation.  Neither  died  of 
lung  complication,  and  in  any  event  it  would  he.  and  is.  impos- 
sible to  say  that  the  tracheotomy  could  not  have  been  a  factor. 
but  in  these  and  other  c;iscs  where  major  operations  followed  the 
tracheotomy,  it  is  much  more  reasonable  to  suppose  thai  it  was 
the  major  operation. 

Of  the  one  hundred  tracheotomies  done  up  to  the  time  this 
paper  is  being  prepared,  eighty-six  patients  are  now  Living,  or 
were  so  when  discharged  from  further  treatment.  In  ten  other 
cases  death  resulted  from  the  conditions  that  required  trache- 
otomy, or  the  major  operation  which  followed  the  tracheotomy. 
In  one  case  it  is  impossible  to  {\r\iy  that  the  tracheal  incision 
may  have  had  a  fractional  share  in  inducing  the  shock  that 
finally  caused  death  thirty  hours  later,  and  in  three  cases  death 
was  certainly  due  to  tracheotomy.  The  author  is  aware  of  the 
fallacies  arising  from  an  analysis  of  his  own  statistics;  but  an 
analysis  is  necessary  for  the  reason  given.  He  can  only  give 
the  opinion  of  others  concerned  in  the  cases  that  of  the  ten  fatal 
cases  alluded  to,  the  tracheotomy  could  not  have  acted  even  as  a 
predisposing  cause  and  there  seemed  to  all  of  us  no  doubt  that 
in  all  of  them  it  prolonged  life  by  prevention  of  cyanosis  and 
facilitation  of  other  necessary  and  more  serious  operative  inter- 
ference. 

No  claim  is  made  for  priority  in  the  advocacy  of  local  anes- 
thesia for  tracheotomy.  Theisen,  Root  and  many  others  have 
urged  it:  but  the  statistics  of  hospitals  all  over  the  United  States 
show  that  it  is  almost  never  used.  From  a  complex  solution  the 
author  has  come  to  use  a  solution  of  one  grain  of  cocaine  hydro- 
chlorate  and  one  drop  of  carbolic  acid  to  the  ounce  of  sterile 
water,  allowing  the  solution  to  stand  long  enough  for  chemical 
sterilization  to  take  plaee.  To  boil  a  cocaine  solution  is  to  lessen 
its  anesthetic  power.  Intradermatic,  not  hypodermatic,  injection 
is  the  procedure,  the  needle  following  the  blanched  track  it  makes 
ahead  of  itself. 
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DISCUSSION. 

Dr.  C.  <;.  Coakley  spoke  of  the  advantages  to  be  derived  from 
a  T-shaped  incision,  the  incision  in  the  trachea  being  made  verti- 
cal to  a  tranverse  incision.  Not  so  apt  to  be  granulations  and 
much  less  bleeding. 

Dr.  Arthur  G.  Root  said  that  Dr.  Jackson's  paper  had  em- 
phasized an  important  fact, — viz.  that  tracheotomy  should  always 
be  done  under  local  anesthesia. 

Dr.  Thomas  J.  Harris  suggested  that  with  the  proper  general 

anesthesia   by  ether  the  operation  can  be  begun  and  carried  on 
for  the  period  necessary  to  make  the  proper  dissections. 

Dr.  Norton  L.  Wilson  asked  what  solution  Dr.  Jackson  used  for 
local  anesthesia?  Freezing  with  ethylehloride  is  a  practical  form 
of  local  anesthesia. 

Dr.  Jackson,  in  closing  the  discussion,  said  that  excellent  re- 
sults might  be  obtained  by  the  T-shaped  incision  advised  1>\ 
Dr.  Goakley.  In  regard  to  the  window  in  the  trachea  where 
the  tracheotomy  had  been  done  by  transverse  and  vertical  in- 
cisions, the  results  are  excellent.  With  this  incision,  exceedingly 
careful  work  was  required,  however,  in  keeping  the  trachea  in  its 
proper  place. 

Referring  to  Dr.  Root's  remarks.  Dr.  Jackson  again  urged  the 
importance  of  the  use  of  local  anesthesia   in  this  operation. 

Replying  to  Dr.  Wilson,  the  speaker  said  that  he  used  a  solu- 
tion of  one  grain  of  cocaine  to  the  ounce  of  sterile  water,  to  which 
a  drop  of  1%  carbolic  solution  was  added.  This  should  he  in- 
jected between  the  layers  of  the  skin,  not  beneath  it.  In  the 
middle  line  there  is  little  or  no  sensation  below  the  skin. 


PAPER: 

THE  TECHNIQUE  OP  EUSTACHIAN  ELECTROLYSIS.* 

By    ARTHUR    B.    DUEL,    M.    I  >..    of    New    Fork. 

Mr.  Chairmen  and  Gentlemen: — 

I  have  no  intention  of  dwelling  at  length  on  the  value  of 
Eustachian  Electrolysis  today,  inasmuch  as  the  procedure  has 
been  before  you  for  so  many  years,  since  I  first  broughl  it  to  your 
attention  in  1897,  that  all  of  yon  have  undoubtedly  formed  ;i 
definite  opinion  regarding  its  usefulness  or  worthlessness  long 
since. 

To  those  of  you  who  have  not  made  use  of  it.  1  will  simply  say 
that,  after  many  years  of  careful  attention  to  this  work,  in  prop- 
erly selected  cases.  I  still  regard  it  as  an  invaluable  adjunct  in 
the  treatment  of  hypertrophic  catarrhal  otitis,  in  which  eusta- 
chian stenosis  plays  an  important    part. 

I  fear  that,  in  the  natural  enthusiasm  for  a  new  therapeutic 
agent,  this  method  has  too  often  been  employed  in  cases  in 
which  it  was  not  indicated,  and  that,  failing  to  secure  the  hoped 
for  benefit,  adverse  criticism  has  been  made  where  uone  was 
deserved. 

On  the  other  hand,  it  is  probable  that,  in  many  appropriate 
cases,  too  much  has  been  expected  from  the  application  of  the 
electrolytic  bougie  alone,  and  that  failures  have  been  recorded, 
owing  to  neglect  of  other  important  measures  essential  to  the 
particular  ease. 

It  should  be  borne  in  mind  that  the  passage  of  an  electrolytic 
bougie,  when  successful,  only  effects  the  opening  of  a  stenosed 
tube.  The  symptoms  directly  dependent  upon  this  stenosis  will 
be  relieved.  A  condition  which  would  bring  about  such  a 
stenosis  must,  however,  have  worked  havoc  in  other  portions  of 
the  middle  ear.  and  must  also  be  corrected  by  such  means  as  we 
have  at  our  command — I  refer  to  repeated  inflations  with  air 
under  pressure:  stimulating  vapors:  injections;  or  direct  applica- 
tions by  means  of  whalebone  or  celluloid  bougies. 

It  is  unnecessary  to  call  your  attention  to  the  importance  of 
treatment  of  the  nares.  naso-pharynx.  and  pharynx. 

*A  demonstration  before  the  Eastern  Section  of  the  A.  L.  R.  O.  Society 
at    Philadelphia,    Pa.,    January    9th,    1909. 
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The  ideal  ease  for  Eustachian  electrolysis  is  one  with  a  con- 
stricted tube. — where  catheter  inflation  shows  a  narrow  lumen 
(by  auscultation),  yet  which  doubles  or  trebles  the  hearing-  dis- 
tance for  aeoumeter  and  whisper,  directly  afterward;  and.  in 
which  this  temporary  improvement  rapidly  recedes  to  the  im- 
pairment noted  at  the  original  test,  before  inflation.  In  such  a 
case,  successful  passage  of  a  bougie,  which  is  made  the  negative 
pole  of  the  galvanic  current,  discharging  from  1  to  5  m.  amp.  of 
current  strength,  lasting  two  to  five  minutes,  will  open  the  tube 
more  quickly  and  with  more  lasting  benefit  than  any  other  form 
of  dilation. 

It  is  as  much  more  accurate  and  effective  than  other  methods 
as  catheterization  is  more  accurate  and  effective  than  politzeriza- 
tion. 

Hut  my  object  in  appearing  before  you  today  was  to  show  you 
the  method,  rather  than  discuss  the  results.  I  was  led  to 
do  this  for  two  reasons:  (1)  because  I  frequently  receive 
inquiries  about  the  details  of  technique;  and  (2)  because  sueh 
an  array  of  apparatus,  in  many  instances  quite  worthless,  has 
been  put  on  the  market,  that  I  am  glad  to  show  the  method  and 
the  instruments  which  I  have  personally  made  use  of. 

The  first  essential  is  either  a  galvanic  battery  of  40  volts;  or  a 
mechanism  giving  its  control  over  the  street  current.  This  must 
include  a  perfect  rheostat,  and  an  ampere  meter  which  will 
measure  thousandths  of  an  ampere.  It  should  also  have  a  deli- 
cate insulated  wire,  with  suitable  connection  for  the  gold  bougie, 
attached  to  the  negative  pole;  and  a  heavier  one  with  a  large 
electrode  (positive)  to  be  held  in  the  patient's  hand.  The  switch- 
board which  I  have  here  was  made  by  the  Wappler  Electric 
Controller  Co.,  and  is  perfectly  satisfactory.  I  was  quite 
astounded,  however,  on  receiving  this  board  for  the  demonstra- 
tion, to  find  in  the  outfit  sent  with  it.  sets  of  bougies,  and 
catheters,  both  of  designs  which  I  regard  as  worse  than  useless. 

I  consider  a  pure  silver  catheter,  with  a  lumen  sufficiently  large 
to  allow  passage  of  the  bougie,  to  be  quite  essential,  and  for  the 
following  reasons  : — ■ 

1st.     It  can  be  quickly  and  effectually  sterilized  by  boiling. 

2d.  It  can  be  readily  bent  to  fit  each  individual  case  and 
should  be  so  bent  that  the  distal  end  fits  accurately  into  the  mouth 
of  the  Eustachian  tube.  This  should  be  determined  by  catheter- 
ization and  inflation  while  employing  an  auscultation  tube. 

3rd.      Il  can  lie  readily  insulated  by  winding  a  strip  of  rubber 
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tissue  spirally  about  it  from  tip  to  ring  (the  end  of  the  catheter 
should  be  heated  in  a  flame  sufficiently  to  give  adhesion  to  the 
rubber  without  melting  it.  a  little  practice  will  enable  one  to  then 
wind  it  over  very  smoothly,  the  heat  of  the  hand  making  it  adhere 
very  closely  I . 

The  patient's  nose  and  throat  should  he  thoroughly  cleansed 
by  an  alkaline  antiseptic  spray.  The  nose,  naso-pharynx.  and 
mouth  of  the  Eustachian  tube  should  be  anaesthetized  by  passing 
a  swab,  saturated  in  a  1<>',  solution  of  cocaine,  over  the  course 
to  he  followed  by  the  catheter. 

1  usually  reassure  the  patient  by  explaining  that  the  current  is 
completely  under  my  control  (showing  them  by  short-circuiting 
the  current  and  then  turning  on  of  the  rheostat,  letting  them 
watch  the  vacillations  of  the  mille-ampere  meter). 

They  are  told  that  if  the  current  is  too  strong,  or  they  want  it 
stopped  for  any  reason.  I  will  turn  it  off  gradually  so  that  they 
will  experience  no  shock,  as  would  he  the  case  if  they  suddenly 
threw  the  hand  electrode  down. 

The  catheter — sterilized,  properly  shaped  for  the  case. 
insulated,  is  passed.  Inflation  is  made,  and.  assured  by  ausculta- 
tion that  it  is  in  perfect  position  in  the  month  of  the  tube,  the  in- 
flating apparatus  is  disconnected  and  the  bougie  connected  with 
the  negative  pole,  is  passed  through  the  catheter,  and  gently  into 
the  Eustachian  tube  until  obstruction  is  met.  The  greatest  pressure 
is  maintained  at  this  point,  and  1  m.  amp.  of  current  turned  on 
and  kept  at  this  point  for  a  minute.  By  means  of  the  ausculta- 
tion tube  the  sound  of  breaking  bubbles  caused  by  electrolytic 
action  can  be  readily  heard.  Usually  within  the  minute  the 
bougie  will  be  felt,  without  increase  of  pressure,  to  pass  through 
the  constriction,  and  on,  perhaps,  to  another  constriction,  and 
then  possibly  to  a  third,  and  so  to  the  middle  ear.  Should  one  m. 
amp.  and  one  minute  fail  at  the  first  obstruction,  the  current 
strength  may  be  increased  to  2  m.  amp.  and  held  for  another 
minute;  and  so  on.  according  to  the  patient's  fortitude,  and  the 
time. 

Not  more  than  5  m.  amp.  current  strength,  nor  more  than  five 
minutes'  time  should  be  employed. 

As  a  matter  of  fact,  few  patients  will  submit  to  more  than 
2  or  3  m.  amp.  current  strength,  and  most  strictures  are  passed 
with  that  amount  in  less  than  five  minutes. 

If  not,  it  is  always  best  to  desist,  with  confidence  that,  at  the 
end  of  a  week,  a  repetition  of  the  seance  will  be  successful. 
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Nevertheless,  I  have  been  obliged  in  some  instances  to  try 
six  or  eight  times  at  intervals  from  a  few  days  to  a  few  weeks, 
before  finally  getting  through.  As  I  have  said  before,  patience 
and  persistence  are  the  requisites  of  success  in  this  difficult  work. 

After  passage  of  the  electrolytic  bougie,  catheter  inflation 
should  be  practiced  at  24  or  48  hour  intervals. 

Two  to  four  days  after  a  successful  application  of  the  bougie 
air  begins  to  pass  more  freely,  and  the  patency  continues  to  in- 
crease for  two  weeks.  If  the  tube  is  then  sufficiently  patent  it 
may  be  unnecessary  to  bougie  again  for  man}-  weeks  or  months, 
—in  some  instances,  years — if  proper  after  treatment  is  employed. 
On  the  other  hand,  a  number  of  seances  at  intervals  of  two 
weeks  to  two  months  may  be  necessary  to  restore  the  tube  to  a 
sufficient  size. 

The  question  of  permanency  of  results  depends  upon  one's 
success  in  correcting,  by  subsequent  treatment,  the  original  cause 
of  the  constriction. 
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ANALYSIS  OF  THE  RESULTS  OF  THE  RADICAL  OPERA- 
TION IX  ONE  HUNDRED  TWENTY-THREE  CASKS  OF 
CHRONIC  SUPPURATIVE  OTITIS  MEDIA. 

By    DR.    WENDELL  C.    PHILLIPS,   New   York   City. 

This  brief  statistical  reporl  is  based  upon  a  study  of*  the  results 
of  the  Complete  Radical  Mastoid  Operation  in  one  hundred  and 
twenty-three  (123)  eases  drawn  form  the  public  and  private  ser- 
vices of  myself  and  assistants  in  the  .Manhattan  Lye.  Ear  and 
Throat  Hospital,  and  the  New  York  Post  Graduate  .Medical  School 
and  Hospital. 

The  cases  here  reported  do  not  cover  any  definite  period  of  time, 
hut  are  selected  as  a  series  which  may  fairly  well  represent  the 
results  of  the  complete  operation. 

In  some  instances  the  records  are  incomplete  as  furnishing 
statistics  on  certain  points  which  1  desire  to  emphasize,  viz:— 

1st — The  results  as  to  Ottorrhea. 

2nd — The  results  as  to  Hearing. 

3rd— The  results  as  to  Life. 

As  to  1  he  otorrhea  the  results  are  recorded  in  one  hundred  and 
three  of  the  one  hundred  and  twenty-three  <  ases. 

Of  the  one  hundred  and  three  recorded  results,  there  were 
eighty-four  cures,  and  in  eighteen  the  discharge  either  persisted, 
became  intermittent,  or  appeared  in  connection  with  occasional 
exfoliations  of  epidermus  or  cholesteatoma. 

On  the  hearing,  the  results  are  recorded  in  seventy-five  out  of 
one  hundred  and  twenty-five  cases. 

Of#he  seventy-five  cases  the  hearing  was  improved  in  twenty- 
eight.  It  was  unchanged  in  twenty-live  and  it  was  impaired  in 
twenty-two. 

On  life,  out  of  one  hundred  and  twenty-three  cases  there  were 
seven  deaths  from  complicating  lesions.  Of  the  fatal  cases  only  in 
four  did  the  operation  apparently  hasten  the  fatal  issue,  and  in 
nearly  all  the  eases,  the  radical  operation  was  but  an  incident  in 
operating  for  the  relief  of  complicating  the  lesions,  sinus  throm- 
bosis, brain  abscesses  and  meiningitis. 
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In  one  case  heretofore  reported,  I  discovered  at  the  time  of  the 
radical  operation  a  large  abscess  of  the  temporal  sphenoidal  lobe, 
which  had  never  given  localizing  symptoms,  or  interfered  with 
the  usual  duties  of  the  patient. 

Five  of  the  cases  included  in  this  list  are  of  recent  date  and  the 
results  are  still  uncertain. 
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HIE  BEATH  OPERATION.  ANALYSIS  OK  THE  RESULTS 
OBTAINED  IX  SEVERAL  CASKS  OF  CHRONIC  SUPPURA- 
TIVE OTITIS  MEDIA  OPERATED  UPON  BY  THE  SO- 
CALLED  HEATH  METHOD. 

By    DR.   S.    MacCUEN   SMITH,   of    Philadelphia,    Pa. 

In  the  very  recent  past,  we  have  heard  much  of  the  results  to 
be  expected  of  the  so-called  Heath  operation,  especially  in  its  re- 
lation to  the  preservation  of  hearing-.  If  this  procedure,  under 
whatever  name  it  may  appear,  will  relieve  dangerous  pathologic 
processes  in  the  tympanic  and  accessory  cavities,  and  at  the  same 
time  insure  not  only  the  preservation  1ml  the  actual  improvement 
of  the  hearing  power,  the  evolution  of  aural  surgery  has  certain- 
ly scored  a   tremendous  advance. 

On  general  principles  it  is  difficult  tor  one  to  accept  as  a  good 
surgical  procedure  that  which  advocates  the  non-disturbance  of 
necrotic  tissues,  be  it  either  diseased  ossicles  or  carious  bone  that 
must  necessarily  remain  in  the  narrow  tympanic  space;  and  yet 
this  is  precisely  what  is  claimed  for  the  Heath  operation.  In  other 
words,  we  aim  to  perform  a  radical  operation,  which  includes 
the  complete  exenteration  of  the  diseased  structures,  with  the 
exception  of  the  tympanic  ring  and  the  fragment  of  ossicles  and 
membrana  tympani,  which  are  left  undisturbed,  as  the  extent  of 
their  necrotic  involvement  seems  to  make  but  little  diffrence  in 
the  final  result.  In  my  limited  experience,  some  of  the  more 
extensive  necrotic  cases  have  made  the  very  best  recoveries,  both 
in  the  way  of  entire  cessation  of  discharge,  and  in  more  or  less 
complete  regeneration  of  the  membrana  tympani  while  the 
ultimate  restoration  of  hearing  power  has  been  carried  almost 
to  normal.  On  the  other  hand,  I  have  to  report  that  in  some  of 
the  eases  of  shorter  standing,  where  the  necrosis  seemed  to  be 
limited.  I  was  unable  to  arrest  the  otorrhea,  owing  probably,  to 
my  faulty  technique;  nevertheless,  the  hearing  distance  was 
greatly  increased. 

In  some  patients,  where  to  all  appearances  not  even  a  fragment 
of  drumhead   and  ossicles  remained,  the   removal   of  the   intiam- 
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matory  debris  within  the  mastoid  antrum,  tympanic  cavity  and 
aditus,  preserving  intact  the  annulus  tympanicus,  has  certainly 
been  the  means  of  arresting  a  chronic  discharge,  and  greatly  im- 
proving the  hearing,  without,  however,  causing  a  regeneration 
of  the  membrana  tympani.  The  principal  contention  of  Heath, 
therefore,  viz: — that  the  mastoid  antrum  is  more  frequently  the 
site  of  a  continued  suppuration  than  the  cavity  of  the  middle  ear, 
would  seem  to  be  substantiated.  Such  being  the  case,  we  can 
readily  appreciate  how  easily  the  narrow,  unyielding  aditus  may 
become  obstructed  by  pathologic  debris,  causing  the  antrum  to 
lill  with  inflammatory  products,  this,  in  turn,  producing  a  degree 
of  pressure  which  may  extend  upward  into  the  middle  fossa, 
downward  into  the  mastoid  process,  and  backward  towards  the 
lateral  sinus. 

In  the  past  few  years,  excision  of  the  membrana  tympani  and 
ossicles,  instead  of  the  usual  mastoid  operation,  has  been  revived 
and  strongly  urged,  with  a  view  of  curing  certain  eases  of  chronic 
otorrhea.  We  have  felt  it  our  duty,  in  certain  instances,  to  ad- 
vise this  operation,  with  a  view  to  arresting  the  discharge.  .Prob- 
ably all  of  us  have  frequently  been  disappointed  in  the  results. 
owing  no  doubt  to  the  afore-mentioned  fact,  that  the  principal 
site  of  the  trouble,  being  located  in  the  antrum,  was  not  reached 
by  the  operation  of  ossiculectomy,  the  operation  not  even  pro- 
viding drainage  through  an  obstructed  aditus.  My  more  recent 
experience  teaches  me,  therefore,  that  the  Heath  operation,  for  the 
reason  above-mentioned,  will  largely  supplant  that  of  removal  of 
the  ossicles  for  the  cure  of  an  otorrhea. 

I  have  performed  the  Heath  operation  in  some  cases  of  acute 
mastoiditis  with  extensive  bone  necrosis,  where,  owing  to  the 
greal  destruction,  I  should  otherwise  have  felt  obliged  to  per- 
form the  usual  radical  operation.  This  was  especially  true  in 
cases  where  extensive  erosion  had  destroyed  the  greater  part  of 
the  bony  external  auditory  canal,  the  discharge  from  the  antrum 
and  cells  escaping  through  this  opening. 

In  another  class  of  cases  I  believe  this  operation  to  be  of  the 
greatest  importance.  We  all  see  cases  of  chronic  otorrhea  in 
children  involving  both  ears,  where  the  hearing  is  practically 
normal.  Some  of  these  cases  are  persistently  unyielding  to  any 
line  of  treatment  other  than  operative.  The  simple  mastoid 
operation  does  not  relieve  the  discharge,  and  in  performing  the 
radical  operation  there  is  greal  danger  of  interfering  with  audi- 
tion.     If  such  a  condition  were  present  in  only  one  ear  in  a  young 
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child,  the  gravity  of  one-sided  deafness  would  no1  be  so  great,  but 
a  radical  operation  on  both  ears  of  a  child  is  necessarily  fraughl 
with  far  greater  risks.  There  is  almost  a  certainty  that  the 
hearing  will  be  greatly  reduced,  [f  the  resulting  deafness  in  a 
young  child  is  complete,  it  is  likely  to  become  dumb,  as  well  as 
deaf.  Even  though  the  aural  disease  may  endanger  the  child's 
life,  the  responsibility  of  advising  a  double  radical  mastoid  opera- 
tion should,  therefore,  not  he  lightly  assumed  by  any  surgeon. 
Another  point  in  favor  of  this  modified  operation  is  that  there  is 
less  Liability  of  injuring  the  tympanic  branch  of  the  facial  nerve. 
'fhe  ureal  advantage  of  the  Heath  operation,  however,  is  the 
eradication  of  the  danger  zone,  which  is  Located  in  the  antrum, 
thus  removing  the  chief  cause  of  intracranial  complications. 

There  are  in  attendance  for  your  inspection  about  twelve  cases. 
showing  the  results  of  the  operation  for  the  relief  of  the  various 
forms  of  suppuration.  A  detailed  history  of  five  of  these  cases 
follows  : — ■ 

CASK  I.  \)v.  C.  S.  II..  male,  white,  aged  29  years.  Presented 
himself  for  examination   and   treatment  April   1,   1J>08. 

HISTORY.  Eighteen  years  ago  he  contracted  a  suppurative 
otitis  media  of  the  right  ear.  which  has  continued  to  date.  Ten 
years  ago  the  membrana  tympani  and  ossicles  were  excised  with 
a  view  of  relieving  the  otorrhea.  This  very  materially  lessened 
the  quantity  of  the  discharge,  but  it  never  entirely  ceased.  For 
the  past  year  the  patient  has  complained  of  increasing  nausea  and 
vertigo,  both  in  frequency  and  severity,  the  continuation  of  which 
caused  him  to  seek  relief  through  operative  interference. 

EXAMINATION.  Right  ear:  An  examination  shows  the  ab- 
sence of  the  membrana  tympani  and  ossicles.  The  canal  is  well 
tilled  with  a  non-offensive,  yellow,  purulent  discharge.  The  roof 
of  the  tympanic  cavity  has  been  absorbed  through  carious  erosion. 
exposing  the  dura. 

OPERATION.  The  Heath  operation  was  performed  on  April 
(i.  1908.  The  cortex  looked  entirely  healthy.  No  actual  disease 
of  the  bone  was  noted  until  the  antrum  was  reached,  and 
at  this  point  there  was  found  a  considerable  amount  of  granula- 
tion tissue  and  the  exposed  dura  above-mentioned. 

The  patient  made  an  uninterrupted  recovery,  the  discharge 
having  ceased  in  six  weeks  from  the  date  of  operation  and  the 
membrana   tympani  regenerating  in  about  the  same  time.     The 
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hearing,  although  not  in  any  s"nse  acute,  1ms  improved  consider- 
ably. 

CASK  II.  II.  ()..  male,  white  lii  years  of  age.  Patient  came 
to  my  clinic  on  July  23,  1908. 

HISTORY.     Suffered  about  nine  years  ago  from  a  suppurative 

otitis  media.  It  is  uncertain  just  how  long  this  continued.  The 
present  attack  of  otitis  dates  hack  about  two  weeks,  the  patient 
apparently  suffering  the  usual  amount  of  pain  incident  to  such 
a  condition. 

EXAMINATION.  Examination  shows  the  canal  of  the  left 
ear  filled  with  a  yellowish  discharge,  offensive  in  character  and 
streaked  with  blood.  The  membrana  tympani  is  largely  de- 
stroyed, very  red.  and  odematous,  the  inflammation  involving  the 
osseous  external  auditory  canal,  which  bleeds  freely  on  the  slight- 
est irritation  from  a  cotton-covered  probe.  I  have  no  note  of 
the  exact  condition  of  the  ossicles  at  this  time.  Ordinary  con- 
versation can  be  heard  only  in  close  proximity  to  the  ear. 

TEEATMENT.  The  patient  was  provided  with  an  antiseptic 
solution  for  irrigation.  He  returned  to  the  hospital  on  September 
29.  or  about  two  months  later. 

SECOND  EXAMINATION.  The  examination  at  this  time 
showed  the  tympanic   condition   practically  unchanged. 

OPERATION.  The  Heath  operation  was  performed  on  October 
16,  after  three  months  of  continuous  discharge  following  the  last 
attack.  The  interior  of  the  mastoid  process  was  well  filled  with 
granulation  tissue  and  extensively  necrotic.  There  was  not.  how- 
ever, very  much  free  pus  found.  The  operation  included  the  com- 
plete exenteration  of  the  mastoid  cells. 

Patient  states  that  about  one  month  after  the  operation  he 
began  to  notice  some  improvement  of  hearing.  The  membrana 
tympani  has  been  regenerated,  with  the  exception  of  a  small  pear- 
shaped  opening  in  the  posterior  part.  The  hearing  has  materially 
improved.  The  boy  now  hears  the  tuning  fork  at  about  eight 
inches  and  ordinary  conversation  at  from  six  to  eight  feet. 

(ASK  III.  M.  W.,  male,  white,  age  42  years.  Presented  him- 
self at  clinic  October  12.  1907. 

HISTORY.  About  four  years  ago,  while  swimming,  the  patient 
contracted  an  acute  suppurative  otitis  media  of  the  right  ear. 
The  discharge   has   continued   to   date.     The   patient    claims  that 
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the  attack  occurred  withoul  pain  and  thai  lie  \v;is  entirely  free 
from  suffering  of  any  kind  until  about  four  weeks  before  pre- 
senting himself  for  treatment,  when  he  began  to  have  pain  in 
the  ear.  and  over  the  mastoid  process. 

EXAMINATION.  An  examination  shows  the  discharge  to  be 
copious,  greenish-yellow  and  very  offensive.  There  is  destruction 
of  the  lower  two-thirds  of  the  membrana  tympani,  Shrapnell's 
membrane  remaining  intact.  The  ossicles  and  Landmarks  are 
entirely  hidden  by  the  swelling,  and  there  is  a  considerable 
amount  of  granulation  tissue  in  the  tympanic  cavity.  There  is 
rather  marked  tenderness  on  moderate  pressure  over  the  mastoid 
process,  more  especially  pronounced  at  the  tip. 

The  patient  hears  only  when  spoken  to  very  distinctly  and  in 
a  loud  voice.  Tuning  fork  is  not  heard  by  aerial  conduction. 
Bone  conduction,  however,  appears  to  he  fairly  good. 

OPERATION.  The  Heath  operation  was  performed  on  Octo- 
ber 25,  1907.  The  patient  noticed  a  considerable  improvement  in 
hearing  about  two  weeks  after  the  operation.  Tins  improvement 
was  progressive  for  about  four  months,  and  is  retained  up  to  the 
present  time. 

EXAMINATION  on  January  2.  1908.  The  membrana  tympani 
in  this  case  lias  never  regenerated.  The  discharge,  however,  has 
entirely  ceased.  The  fragment  of  malleus  and  also  that  of  Shrap- 
nell's membrane  remain  about  as  they  were  before  the  operation. 
The  hearing  power,  according  to  the  patient's  statement,  is 
greatly  improved.  Hears  tuning  fork  at  about  tour  inches  and  a 
low  voice  at  about   five  or  six   feet. 

CASE  IV.  E.  S..  female,  white.  11  years  old.  Presented  her- 
self at  Jefferson  Hospital  Clinic  for  treatment  on  November  1<>. 
1908. 

HISTORY.  Eight  years  ago,  without  known  cause,  she  con- 
tracted an  acute  suppurative  otitis  media  of  the  left  ear.  which 
has  continued  recurrently  to  date.  The  mother  states  that  this 
discharge  is   usually   less  during  the  warm   weather. 

EXAMINATION.  Examination  shows  the  canal  well  tilled 
with  thick,  yellowish  pus.  The  membrana  tensa  is  practically 
destroyed.  There  is  marked  redness  and  some  edema  of  the  ex- 
ternal auditory  canal,  especially  the  superior  and  posterior  part 
adjacent  to  the  tympanic  ring.  There  is  no  mastoid  tenderness 
even  on  deep  pressure.     The  child  has  great  difficulty  in  hearing- 
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at  school,  it  being  necessary  to  place  her  near  the  teacher  so  she 
can  properly  receive  instruction. 

OPERATION.  The  Heath  operation  was  performed  November 
17.  1908.  The  exposed  cortex  was  found  to  be  practically  normal 
in  appearance,  but  unusually  hard  and  thick.  The  mastoid  cells, 
however,  were  necrotic 

Six  days  after  the  operation  the  patient  was  discharged  from 
the  hospital  and  returned  to  the  Out-patient  Department  for  the 
usual  dressings. 

The  mother  feels  that  the  hearing  has  gradually  improved 
somewhat,  although  she  lacks  the  marked  improvement  that  is 
shown  by  some  of  the  other  patients.  The  discharge,  however,  has 
entirely  ceased,  the  membrana  tympani  having  regenerated. 

('ASK  Y.  II.  D.,  male,  white.  18  years  old.  Came  to  Jefferson 
Hospital  Clinic  on  October  11.  1907. 

HISTORY.  Family  history  is  good.  Has  suffered  from  a  re- 
current suppurative  otitis  media  of  the  right  ear  since  infancy. 
Pain  is  worse  during  periods  of  cessation  of  discharge. 

The  last  acute  exacerbation  occurred  about  two  years  ago,  caus- 
ing severe  suffering.  With  each  acute  exacerbation  the  boy 
became  quite  ill,  and  before  the  appearance  of  the  discharge  suf- 
fered from  high  fever,  severe  headaches,  nausea,  vomiting,  and 
greal  prostration.  The  hearing  power  is  very  much  impaired,  the 
patient  involuntarily  turning  the  sound  ear  towards  the  speaker.  ■ 

EXAMINATION.  The  greater  part  of  the  membrana  tympani 
is  destroyed.  Deep  pressure  over  the  mastoid  process  elicited 
some  tenderness. 

OPERATION.  The  Heath  operation  was  performed  on  De- 
cember 6.  1007.  The  mastoid  process  was  found  to  be  of  the 
diploic  variety,  the  accompanying  osteo-myelitis  extending  back- 
ward beyond  the  mastoid  bone.  The  cells  were  extensively 
necrotic,  the  erosion  exposing  the  sigmoid  sinus  for  almost  its 
entire  length. 

The  patient  was  entirely  well  in  about  six  weeks  from  the 
date  of  operation,  that  is.  the  discharge  had  ceased,  there  was  a 
complete  regeneration  of  the  membrana  tympani.  and  the  hearing 
power  had  improved  to  almost  normal,  the  patient  reporting  that 
he  was  free  from  all  discomfort. 

Examination  on  January  2,  1909,  shows  that  the  improvemenl 
has  been  maintained,  lie  hears  ordinary  conversation  at  from 
twelve  to  fifteen  feel . 
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Notwithstanding  the  fad  thai  the  results  seem  to  justify  this 
operation  in  certain  cases,  yet  it  is  most  difficult  to  reconcile  my- 
self to  the  belief  thai  it  is  sound  surgical  practice  to  deliberately 
retain  pathologic  products,  however  minute,  within  the  organ  of 
hearing:  However,  as  you  will  sec  from  the  cases  presented  for 
your  examination,  the  results  generally  are  good  and  in  some  in- 
stances brilliant.  The  manifest  betterment  of  their  aural  condi- 
tion compels  one.  therefore,  to  give  some  recognition  to  this  pro- 
cedure. 

Generally  speaking,  the  operation  should  not  be  performed  in 
the  presence  of  suppurative  diseases  of  the  labyrinth,  on  cases 
where  cholesteatoma  is  present  within  the  cavities  of  the  tym- 
panum or  antrum,  or  in  the  presence  of  symptoms  of  intracranial 
disease. 

On  the  other  hand,  we  would  feel  inclined  to  advise  the  opera- 
tion in  appropriate  cases,  from  the  fact  that  it  does  qo1  interfere 
with  the  membrana  tympani  and  ossicles,  and  does  not  jeopardize 
the  remaining  powers  of  hearing.  It  would  seem  best,  as  a  rule, 
for  this  reason,  that  the  operation  lie  performed  early,  before  the 
disease  has  caused  much  destruction  <d'  the  conducting  apparatus. 
Some  other  points  in  its  favor  are  that  the  danger  of  injury  to 
the  facial  nerve  is  very  much  reduced;  the  shock  from  the  sur- 
gical procedure  is  considerably  lessened,  and  the  recovery  is 
notably  quick,  while  at  the  same  time  it  corrects  the  pathologic 
process  within  the  danger  zone — the  antrum. 

This  procedure  not  only  preserves  the  hearing  power  present 
at  the  time  of  operation,  but  in  most  cases  actually  im- 
proves it  to  a  noticeable  degree  in  the  majority  of  eases. 
Then.  again,  it  is  suitable  in  both  the  acute  and 
chronic  variety  of  cases,  and  will  probably  supplant  the 
operation   known   as  ossiculectomy   for  the   cure   of  an   otorrhea. 


TAPE!;: 

•A     NOTE    CONCERNING    THE    USE    OF    SIEGEL 'S    OTO- 
SCOPE  IN    MIDDLE    EAR    AFFECTIONS." 

By   J.    E.    SHEPPARD,    M.    I.)..    Brooklyn.    X.    T. 

Siegel,  when  he  described  his  "'Pneumatic  Speculum**  in  the 
"Deutsche  Klinik,"  September  10.  1864.  claimed  for  it  a  distinct 
advance  in  determining  the  mobility  of  the  membrana  tympani  as 
compared  with  the  previous  means,  Valsalva  and  Catheter  infla- 
tion, says,  "if  the  air  in  the  canal  is  compressed,  the  membrana 
tympani  will  move  very  slightly  inward'';  it  helps  also  to  de- 
termine whether  the  membrana  tympani  is  present  or  absent; 
whether  there  is  a  small  perforation  (by  suction)  ;  also  to  deter- 
mine the  presence  of  adhesions  and  syneehiae  between  the  mem- 
brana tympani  and  the  tympanic  cavity  walls,  and  in  this  class 
of  cases  to  have  also  an  accidental  therapeutic  value,  (repeated 
drawing  outward  of  the  membrana  tympani). 

While  taking  a  very  incomplete  glance  through  the  literature 
of  the  subject.  I  stumbled  upon  the  fact  that  Trampel  reported 
in  1798  an  attempt  (or  experiment)  to  bring  about  an  aspiration 
of  the  membrana  tympani  by  air  rarefaction  in  the  external  canal. 
using  for  this  purpose  a  cork  stopper  in  the  ear  pierced  by  the 
nozzle  of  a  syringe,  the  latter  being  used  to  more  or  less  exhaust 
the  air  from  the  canal.  In  1842  Fabrizi  reported  a  somewhat 
similar  method  of  aspiration  of  the  membrana  tympani. 

Politzer  in  the  Klin.  Ther.  Wochenschr.  10,  11,  U898,  gives  an 
imposing  array  of  uses  "for  rarefaction  of  the  air  in  the  external 
canal  by  means  of  Siegel 's  Otoscope.""  and  goes  on  to  say  that 
•■Condensation  of  air  in  the  external  canal"  is  less  often  useful — 
it  can  serve,  however,  for  a  diagnosis  of  perforation  of  the  mem- 
brana tympani.  and  for  the  clearing  of  the  tympanic  cavity  of 
masses  of  secretion — further  it  is  at  times  useful  for  making 
pervious  the  Eustachian  tube; — in  middle  ear  catarrh  with  slack 
malleo-incudal  joint  (great  excursions  outward  of  malleus  in  air- 
rarefaction)    -also  occasionally  for  tinnitus. 

Barnhill,  in  his  recent  text-book,  under  the  head  of  treatment 
of  <>.  M.  P.  C,  says  thai  "Siegel's  otoscope  can  also  be  efficiently 
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used  for  forcing  eardrops  deeply  into  all  the  diseased  aural  re- 
cesses." (This:  I  doubt  very  much,  if  thereby  he  means  into  the 
mastoid  antrum  and  cells.) 

Yearsley.  in  his  text-book,  just  published,  very  truly  says  of 
the  Siege!  Otoscope  "that  most  of  the  patterns  sold  by  instrument 
makers  are  useless  owing  to  the  confusing  reflections  from  the 
glass.  The  latter  should  be  set  obliquely,  and  well  within  the 
speculum."  (In  this  connection  I  strongly  approve  of  the  sug- 
gestion made  in  Briihl-Politzer  that  a  biconvex  lens  be  introduced 
so  as  to  magnify  the  image,  care  being  taken  as  to  the  focus  of 
the  same,  which  should  he  '  ■/'■  -%"  beyond  the  end  of  the  specu- 
lum.)     Yearsley  says  "the  instrument  is  useful  for  ascertaining; 

1.  The  mobility    of   the   niembrana   tympani    and    ossicles. 

2.  The  presenee  of  adhesions  and  cicatrices. 

.'!.  The  presence  of  pns  in  tympanic  cavity  (in  small  perfora- 
tions.) 

4.  The  presence  of  pouches. 

5.  To  make  apparent,  by  the  congestion  produced,  certain 
obscure  appearances  of  the  membrana  tympani." 

In  another  chapter,  alter  speaking  of  the  perforation  sound 
caused  by  the  use  of  the  Politzer  bag.  the  Eustachian  catheter, 
and  the  Valsalva  method,  lie  says,  "Should  there  be  difficulty  in 
inflating  the  tympanic  cavity  due  to  Eustachian  obstruction,  the 
perforation  sound  can  sometimes  he  obtained  by  performing  the 
inflation  via  the  external  meatus,  the  diagnostic  tube  being  in- 
serted in  the  patient's  nostril." 

By  way  of  a  final  quotation,  in  Briihl-Politzer,  Smith's  transla- 
tion. 1902,  p.  131,  the  following  occurs:  •"If  the  membrana 
tympani  is  perforated  and  the  air  in  the  external  canal  is  com- 
pressed, the  air  contained  in  the  canal  and  the  tympanic  cavity 
is  forced  through  the  Eustachian  tube  into  the  nasopharynx  and 
can  be  ausculated  through  the  nose.  Inflation  through  the 
auditory  meatus  is  employed  for  the  removal  of  secretion  from 
the  tympanic  cavity  when  it  is  not  desirable  to  enter  through  the 
nose.  If  tlie  ear  is  filled  first  with  water  or  a  medicated  fluid, 
the  tympanic  cavity  will  at  the  same  time  be  Hushed  out.  The 
procedure  must  be  resorted  to  only  when  the  tube  is  patulous, 
as  it  might  otherwise  raise  the  intra-labyrinthine  pressure." 

On  the  question  of  pneumo-massage  much  has  been  written,  but 
is  not  now  pertinent. 

Perhaps  my  title  would  better  read  "Emptying  of  the  tympanic 
cavity  of  anv  contained  secretion  through   the   Eustachian   tube 
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rather  than  through  the  External  auditory  canal"  since  this  is 
the  essence  of  what  I  have  to  present  to  you  today.  I  do  not 
claim  for  it  any  originality  on  my  part,  although  I  have  been 
using  it  more  and  more  over  a  period  of  five  or  six  years.  My 
desire  is  simply  to  present  to  you  this  suggestion  as  one  having 
a  much  wider  field  of  usefulness  than  would  be  thought  of  from 
reading  e.  g.  the  sentence  quoted  above,  ''inflation  through  the 
auditory  meatus  is  employed  for  the  removal  of  secretion  from 
the  tympanic  cavity  when  it  is  not  desirable  to  enter  through 
the  nose."  in  which  Politzer  evidently  means  to  suggest  a  very 
limited  usefulness  for  the  method. 

This  procedure  may  be  carried  out  with  Siegel  's  Otoscope,  with 
the  Politzer  bag,  or  with  any  device  whereby  the  air  in  the 
external  canal  can  be  compressed.  It  is  suggested  as  a  rational 
method  of  emptying  the  tympanic  cavity  of  secretion,  be  it  serous, 
mucous,  or  purulent,  through  the  physiological  drainage  canal  of 
the  tympanic  cavity  and  in  a  direction  which  accords  with  the 
movements  of  the  ciliae  of  the  tubal  mucosa.  It  is  suggested 
because  of  this  latter  fact,  as  well  as  because  it  can  be  carried  out 
on  one  ear  at  a  time,  as  contrasted  with  the  Politzer  bag  and  the 
Valsalva  method,  and  without  any  required  co-operative  intelli- 
gence on  the  part  of  the  patient,  children  as  well  as  adults,  as 
contrasted  with  the  Valsalva,  Politzer  or  Catheter  methods,  and 
is  almost  free  from  all  the.  to  the  patient,  disagreeable  sensations 
of  these  methods. 

It  pre-supposes  of  course  an  opening  in  the  membrana  tympani, 
a  thorough  preliminary  cleansing  of  the  external  canal,  and  of 
the  tympanic  cavity  so  far  as  the  perforation  permits,  and  a 
more  or  less  patulous  Eustachian  tube.  With  these  conditions 
fulfilled,  it  seems  to  me  equally  useful  in  cases  of  acute  middle 
ear  inflammation  immediately  after  incision  of  the  tympanic 
membrane,  as  also  in  Otitis  Media  Serosa  and  Otitis  Media 
Mucosa,  and  in  cases  of  0.  M.  P.  ('..  any  cases,  in  other  words,  in 
which  there  is  secretion  in  the  tympanic  cavity,  and  an  opening 
in  the  membrana  tympani. 

I  feel  quite  safe  in  asserting  that  in  virtually  all  cases  belonging 
to  these  various  classes  the  tympanic  cavity  can  be  more  easily 
and  more  thoroughly  emptied  of  its  contents  than  by  any  of  the 
other  methods  of  inflation  through  the  nose.  I  have  yet  to  see 
any  had  effects  following  this  procedure.  Occasionally  the 
patient  has  a  momentary  feeling  of  vertigo,  and  this  only  in  cases 
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where  considerable  pressure  of  the  air-bag  is  required  to  over- 
come a  somewhal  narrowed  Eustachian  tube. 

If  there  are  cases  which  require,  as  intimated  in  tnosl  of  our 
text-hooks  <m  Otology,  syringing  out  of  the  tympanic  cavity 
through  the  Eustachian  tube  by  means  of  the  catheter,  or,  in  case 
of  bilateral  perforations  of  the  membrana  tympani,  with  the 
Politzer  bag,  I  think  it  can  be  done  much  more  safely,  and  with 
much  more  comfort  to  the  patient,  and  with  equally  good,  if  not 
better,  results  by  using  the  Politzer  or  Siege]  bags  to  the  external 
meatus,  tile  patient's  head  being  inclined  well  forward,  the  fluid 
escaping  through  the  patient's  nose  and  causing  little  or  "no  dis- 
comfort. By  placing  medicated  drops  in  the  external  canal,  and 
using  the  SiegeJ  Otoscope  they  can  easily  he  forced  into  contact 
with  the  mucosa  of  the  tympanic  cavity  and  Eustachian  tube,  hut 
not,  in  my  judgment,  with  that  of  the  mastoid  antrum  or  cells. 

Before  closing,  I  wish  to  say  just  a  word  as  to  the  use  of  this 
method  immediately  after  incision  of  the  bulging  membrana 
tympani  in  acute  middle  ear  inflammations.  From  observation  it 
is  my  very  positive  belief  that  the  air  current,  in  its  passage  from 
the  external  canal  through  the  tympanic  cavity  and  Eustachian 
tube  into  the  naso-pharynx,  acts  as  a  syphon  upon  the  fluid  in 
the  mastoid  antrum,  and  may  thus  become  an  efficient  curative 
aid  in  such  conditions. 

Finally,  if  this  brief  note  concerning  Siegel's  Otoscope  should 
induce  some  of  you  to  make  a  more  extended  use  of  it.  I  cannot 
hut  think  you  will  find  it  to  possess  distinct  advantages  over  the 
hitherto  more  used  methods  for  ridding  the  tympanic  cavity  of 
its  pathological  secretions. 
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PAPER: 

BRONCHOSCOPY     AND     OESOPHAGOSCOPY— THE     TECH 
NIQUE,  UTILITY  AND  DANGERS. 

By    E.    FLETCHER    INGAL.S,    M.    D.,    of   Chicago. 

Before*  attempting  Bronchoscopy  on  the  living  patient,  one 
should  make  every  possible  effort  to  acquire  dexterity  by  prac- 
tice with  the  tubes,  lights  and  forceps.  For  a  beginning,  one  may 
practice  with  a  tube,  the  distal  end  of  which  is  held  in  the  closed 
hand.  In  this  way  he  may  learn  something  of  the  difficulties  and 
the  means  of  overcoming  them;  but  the  view  thus  obtained  is 
much  more  distinct  than  in  a  congested  and  swollen  bronchial 
tube,  more  or  less  rilled  with  secretions  and  blood.  The  same 
statement  applies  to  rubber  manikins  designed  to  represent  the 
trachea,  bronchi  and  oesophagus  and  it  appears  to  me  that  they 
are  little  if  any  better  than  the  closed  hand.  Practice  on  the 
cadaver  is  only  a  little  more  valuable  than  the  methods  just 
spoken  of  because  the  pale  dry  motionless  air  tubes  are  so  very 
different  from  the  conditions  found  in  the  living  patient. 

A  medium  sized  dog  furnishes  the  best  subject  for  practice. 
The  animal  should  be  anaesthetized  but  not  so  deeply  as  to  pre- 
vent the  normal  expansion  and  contraction  of  the  air  tubes  in 
respiration.  The  trachea  does  not  expand  or  contract  to  any 
extent  in  adull  dogs  or  humans,  but  its  movements,  especially  at 
the  lower  part,  are  very  pronounced  in  small  children  and 
puppies.  The  bronchi,  however,  at  least  beyond  the  first  division 
may  contract  in  expiration  to  half  the  diameter  of  inspiration, 
or  a  small  bronchus  may  absolutely  close  over  a  small  foreign 
bodv  so  thai    il   cannot    be  seen   at   all. 
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As  ;m  anaesthetic,  Jackson  recommends  for  these  animals 
scopolamin  l-loo  gr.,  with  morphine  V2  gr.,  and  suggests  also 
chloretone  1">  grs.,  either  of  these  to  be  given  hypodermatically 
;in  hour  before  the  operation  and  repeated  if  anaesthesia  is  qo1 
apparent  20  minutes  before  the  practice.  L  would  suggest  for 
the  purpose  morphine  grs.  %  and  chloretone  grs.  15,  for  a 
25  lh.  dog,  supplemented  at  the  time  of  the  practice,  if  needed,  by 
.  a  small  amount  of  chloroform.  This  dose  of  morphine  will  ap- 
peal- to  you  large,  bu1  dogs  tolerate  excessive  quantities  of  this 
drug.     The   chloretone    may    he   given    by    mouth    in   solution    in 

.")()  per  cent    alcohol. 

Diagnosis. — The  diagnosis  should  he  as  carefully  made  before 
attempting  this   operation   as   before   almost    any   other  surgical 

procedure.  For  this  purpose  we  must  inquire  very  carefully  into 
the  history  and  ascertain,  if  possible,  whether  the  foreign  body 
lias  been  swallowed,  or  aspirated  into  the  air  passages.  Patients 
are  frequently  broughl  to  the  physician  with  the  statement  that 
they  have  swallowed  a  foreign  hody  regardless  of  whether  it 
entered  the  oesophagus  or  was  aspirated  into  the  larynx  or 
trachea.  The  presence  of  dyspnoea  points  to  location  of  the 
foreign  hody  in  the  air  passages,  although  pressure  from  a  large 
hotly  in  the  oesophagus  might  cause  the  same  symptoms.  Pain 
is  sometimes  experienced  in  the  region  of  the  foreign  hotly.  If 
the  patient  is  hoarse  or  the  respiration  is  stridulous,  the  chances 
are  that   the  hody   is  lodged  in  or  close  to  the  glottis. 

The  physical  examination  should  he  thoroughly  made  and 
every  laryugologist  should  be  an  expert  diagnostician  of  thoracic 
diseases.  If  a  foreign  hody  has  been  drawn  into  one  of  the 
bronchi,  there  is  likely  to  he  disparity  in  the  respiratory  move- 
ments of  the  two  sides.  If  inflammation  or  collapse  of  the  lung 
has  resulted  more  or  less  dullness  should  he  detected.  The  re- 
spiratory murmur  on  the  affected  side,  is  usually  feebler  than 
upon  the  sound  side  and  it  is  commonly  attended  by  many 
bronchial  rales.  Where  the  foreign  body  remains  in  the  trachea, 
this  difference  in  the  two  sides  is  not  noted  but  usually  there 
are  many  rales,  which  with  a  history  of  perfect  health  before  the 
accident  are  strong  presumptive  evidenee  of  the  presence  of  a 
foreign  body.  Small  foreign  bodies  may  be  lodged  in  a  bronchus 
without  causing  disparity  in  the  respiratory  murmur  on  the  two 
sides,  hut  they  commonly  cause  somewhat  localized  moist  rales. 
Metallic  bodies,  pebbles,  bone  and  glass  as  well  as  some  of  the 
more   compact    organic   substances   cast   shadows    which    may    he 
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more  or  less  readily  seen  in  a  good  radiograph.  These  can 
sometimes  be  seen  with  the  flouroscope  but  not  nearly  as  well 
as  in  a  radiograph  negative.  Seeds,  small  pieces  of  wood,  par- 
ticles of  food,  etc.,  do  not  east  shadows.  Jackson  suggests  that 
we  must  rely  upon  the  interpretation  of  an  expert  in  radiography; 
this  is  helpful  but  may  be  misleading.  In  one  of  my  early  eases 
the  operator  assured  me  that  the  shadow  cast  by  the  spine  of  the 
scapula  was  a  foreign  body  in  the  lung.  A  shadow  from  this 
source  would  only  lie  likely  to  cause  confusion  when  the  arm  had 
been  extended  above  the  head  while  the  picture  was  being  taken. 
With  no  history  excepting  that  of  a  suddenly  developed  cough 
a  radiograph  will  sometimes  reveal  a  metallic  foreign  body  as  in 
a  case  I  have  seen  recently  where  the  friends  had  no  suspicion 
that  anything  had  been  inhaled,  yet  a  small  nail  was  found  in 
the  lung. 

Having  established  the  diagnosis  beyond  a  reasonable  doubt. 
the  next  question  is  whether  one  shall  perform  an  upper 
bronchoscopy,  through  the  natural  passages,  or  a  lower  broncho- 
scopy through  an  opening  in  the  trachea.  This  may  depend  upon 
several  circumstances,  but  1  have  come  to  believe  that  whenever 
marked  dyspnoea  is  present,  the  safety  of  the  patient  demands 
a  preliminary  tracheotomy.  In  other  eases  it  would  generally 
be  better  to  first  attempt  upper  bronchoscopy  because  if  one 
succeeds  in  this  way  he  avoids  the  dangers  of  tracheotomy  and 
the  subsequent  scar  which  would  he  annoying  especially  in  a  girl 
and  he  avoids  also  much  opposition  from  the  friends  of  the  patient. 
Where  the  foreign  body  is  deeply  seated  in  the  lung  and  at  a 
considerable  distance  from  the  median  line,  especially  if  upon  the 
left  side,  lower  bronchoscopy  would  nearly  always  be  better. 
Experience  has  led  me  to  believe  that  in  nearly  all  cases,  unless 
one  succeeds  in  finding  the  foreign  body  within  ten  or  fifteen 
minutes  by  upper  bronchoscopy,  the  trachea  should  be  opened. 
because  lower  bronchoscopy  is  much  less  difficult  than  the  upper; 
!'<>r  the  tubes  may  be  better  illuminated,  they  can  be  more 
easily  passed  into  the  bronchi,  and  shorter  and  larger  tubes  may 
be  employed.  It  would  gem  rally  be  safer  to  defer  the  lower 
bronchoscopy  a   few  days  until  all   irritation  has  ceased. 

Anatomy. — A  knowledge  of  the  anatomy  and  physiology  of  the 
air    passages    and  oesophagus  are  essential   to   good    results    in* 
bronchoscopy  and  oesophagoscopy.     The  teachings  of  the  older 
anatomists  were  misleading,  especially  regarding  the  trachea   and 
bronchi,   and   since   the   majority   of  physicians    (eveD    laryngolo- 
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gists)  have  uo1  had  their  attention  called  to  these  errors  I  may  be 
pardoned  for  asking  your  attention  to  ;i  few  anatomical  facts. 

Prom  its  origin,  immediately  below  the  cricoid  cartilage,  the 
trachea  runs  downward  and  backward  into  the  chesl  and  slightly 
to  the  right.  At  the  level  of  the  second  costal  cartilage  in  adults 
and  at  the  third  in  children,  or  opposite  the  third  intervertebral 
cartilage  in  adults  or  the  fourth  in  children,  it  bifurcates  into 
the  main  bronchi  the  righl  of  which  is  the  larger  bu1  shorter. 
The  demonstrations  of  Aeby  (Der  Bronchialbaum  des  RIenschen 
und  der  Saugetiere,  Leipsic,  1880  I  which  have  sin<  e  been  confirmed 
by  other  anatomists  and  are  now  generally  accepted,  show  that 
the  teachings  of  the  older  anatomists  that  the  right  bronchus  runs 
nearly  horizontally  into  the  right  lung  and  the  left  much  more 
obliquely  downward  into  its  lung  are  rarely  ii  ever  correcl 
Prof.  R.  Ii.  Bensley  of  the  Universiy  of  Chicago  confirms  Aeby's 
statements  and  Prof.  J.  Gordon  Wlison,  formerly  of  the  Universi- 
ty of  Chicago,  now  of  the  Northwestern  University  Medical 
School  from  numerous  recent  dissections  has  arrived  at  nearly  the 
same  conclusions.  There  is  considerable  variation  in  the  direction 
of  the  bronchi  in  different  individuals  hut  in  a  large  proportion 
the  righl  runs  at  a  much  smaller  angle  from  the  median  plane 
downward  and  backward  into  its  lung  than  does  the  left.  In 
some  cases,  indeed,  the  right  bronchus  is  almost  a  direct  con- 
tinuation of  the  trachea.  The  left  bronchus  turns  more  nearly 
horizontally  to  the  side  running  downward  and  backward.  Aeby 
stales  that  on  an  average  the  right  bronchus  makes  angle  of 
24.8  to  the  mesial  plane  whereas  the  left  bronchus  diverges  on 
an  average  of  45.6°  to  this  plane;  in  children  the  bronchial  angle 
is  less  than  in  adults.  The  left  bronchus  which  is  in  the  adult 
about  lOm.m.  in  diameter  is  usually  from  1  to  2  m.m.  smaller 
than  the  right  bronchus,  but  it  is  nearly  twice  the  length  of  the 
latter  and  not  infrequently  its  first  branch  which  passes  upward 
and  outward  to  the  upper  lobe  is  even  larger  than  the  continua- 
tion of  the  main  stem.  This  branch  is  usually  larger  than  the 
corresponding  branch  of  the  right  side,  its  average  diameter  being 
9  m.m.  Prof.  Wilson's  observations  show  that  the  first  branch 
from  the  right  main  bronchus  runs  downward  and  outward  to  the 
upper  lobe  of  that  lung  and  that  it  averages  8.5  m.m.  in  diameter. 

It  was  formerly  taught  that  the  bronchi  divide  and  subdivided 
dichrotomously.  This  is  not  quite  correct  although  there  was 
considerable  reason  for  the  statement  as  the  branches  are  often 
of  nearly  the  same  size,  but  there  are  frequently  three  branches 
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given  off  at  nearly  the  same  point  and  in  different  subjects  these 
vary  much  in  size  although  the  combined  calibre  of  the  subdi- 
visions is  somewhat  greater  than  that  of  the  tube  from  which 
they  spring.  It  would  generally  be  better  to  consider  the  bron- 
chus of  each  lung  as  one  main  stem  starting  at  the  bifurcation 
of  the  trachea  running  downward  and  more  or  less  backward  and 
outward  toward  the  posterior  part  of  the  lung  to  a  position  about 
8  cm.  from  the  middle  line  of  the  body.  From  these  main  stems 
Large  branches  are  given  off  to  the  upper  lobes  which  shortly 
give  off  two  or  more  smaller  branches.  Upon  the  right  side  a 
branch  is  also  given  off  to  the  middle  lobe.  The  main  stems 
also  give  off  branches  arranged  in  anterior  or  ventral  and  pos- 
terior or  dorsal  sets.  The  ventral,  which  are  also  the  external 
of  these  branches  are  often  nearly  as  large  as  the  stem  from 
which  they  originate.  The  branch  to  the  upper  lobe  on  the  right 
side  is  usually  given  off  about  1.5  to  2  cm.  from  the  beginning 
of  the  main  bronchus  hut  that  on  the  left  is  given  off  at  about 
5  cm.  from  its  origin.  The  left  main  bronchus  generally  runs 
more  nearly  horizontally  than  the  right,  and  it  is  probably  from 
this  condition  thai  foreign  bodies  lodged  in  the  branch  going  to 
the  left  upper  lobe  are  often  much  more  difficult  to  detect  than 
those  in  the  subdivisions  of  the  right  bronchus;  indeed  in  not 
a  few  cases  owing  to  the  position  of  this  branch,  the  congestion 
and  swelling  of  the  mucous  membrane  and  the  secretions  and 
the  blood  in  the  bronchi,  the  operator  will  be  unable  to  detect 
foreign  bodies  in  this  bronchus  at  all.  The  dimensions  of  the 
tracheo-brohchial  tree  taken  from  the  cadaver  according  to 
figures  compiled  from  Jackson  and  others  are  as  follows: 
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These  measurements,  however,  are  only  approximate  and  are 
subject  to  much  variation.  They  do  not  allow  for  the  dilata- 
bility  of  the  air  tubes  during  life,  neither  do  they  allow  for  the 
contraction.  The  dilatation  that  can  be  done  with  safety  I  think 
very  little,  but  unfortunately  for  the  operator,  the  expiratory 
contraction  of  the  bronchi,  especially  in  the  young,  and  tin 
swelling  of  the  mucous  membrane,  may  make  the  tubes  very 
much  smaller  than  they  would  be  in  the  cadaver.  It  is  especially 
important  to  know  the  length  of  the  trachea  and  bronchi  and  the 
probable  distance  from  the  upper  teeth  to  the  bifurcation  of  the 
trachea  and  to  the  first  and  second  divisions  of  the  bronchial 
stem.  This  varies  considerably  in  different  cases  according  to 
the  size  of  the  individual,  the  length  of  the  neck  and  the  shape 
of  the  chest,  but  before  beginning  the  operation  one  should  make 
as  accurate  an  estimate  as  possible  from  the  size  and  form  of  his 
!  atient  and  the  radiographic  negative  or  physical  signs  in  order 
to  select  a  tube  of  prOpi  r  length.  Usually  the  bronchoscope 
should  be  from  four  to  six  cm.  longer  than  indicated  by  these 
measurements  in  order  to  allow  for  error  in  the  estimate  and  for 
convenience  in  manipulation.  Occassionally  tubes  much  longer 
than  just  sue^ested.  will  be  needed,  but  these  are  commonly 
smaller  so  that  they  can  be  introduced  through  the  larger  and 
shorter  tube.  Jackson  states  that  to  reach  below  the  first 
branches  of  the  main  bronchi  tubes  45  or  50  cm.  in  Length  will 
sometimes  be  required.  I  call  special  attention  to  this  beeause 
I    was   obliged  to  learn    it   by   painful  experience. 

Throughout  the  lungs  the  pulmonary  arteries  and  veins  accom- 
pany the  bronchi,  the  smaller  arteries  lying  behind  the  bronchi 
and  the  pulmonary  veins  upon  the  opposite  side  from  the  artery. 
Tlie  bronchial  arteries  and  veins  also,  run  along  the  posterior 
walls  of  the  bronchi. 

Preparation. — Careful  aseptic  precautions  should  be  taken  for 
this  operation,  even  though  perfect  asepsis  cannot  be  secured 
because  there  are  so  many  microbes  constantly  in  the  mouth; 
yet  we  must  protect  our  patients  from  every  avoidable  risk. 
Jackson  very  properly  suggests  that  when  lower  bronchoscopy 
is  to  be  done,  it  is  advantageous  to  do  it  immediately  after  the 
trachea  has  been  opened,  for  if  delayed  a  few  days  there  is  more 
chance  of  carrying  infection  to  the  lower  portion  of  the  Lung 
from  a  suppurating  tracheal  wound. 

When  operating  under  ;i  general  anaesthetic.  ;i  table  should  be 
us<  d  which  will  permit  of  dropping  the  head  considerably  lower 
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than   the  body,  and  a   Low   stool    is   necessary   for  the   operator, 
with  a   high  stool   for  the  assistant  who  holds  the  patient's  head. 

In  doing  bronchoscopy.  1  have  several  times  received  severe 
electric  shocks  and  I  suspect  that  the  patients  have  also  received 
them  although  I  have  not  been  certain  of  this  excepting  once. 
For  this  reason,  it  is  desirable  to  have  ;i  table  with  rubber  castors 
and  to  have  the  floor  covered  with  rubber  sheets  so  that  the 
operator  and  all  the  assistants  will  he  insulated;  or  everybody 
who  is  about  the  patient  should  wear  rubber  shoes  and  gloves. 
1  have  found  the  placing  of  my  stool  on  a  sheet  of  rubber,  and 
wearing  rubber  shoes  and  gloves  have  prevented  me  from  getting 
shocks. 

It  is  desirable  to  have  two  or  three  sources  of  Light,  all  of 
which  should  he  carefully  tried  before  the  operation,  otherwise 
at  a  critical  point  one  may  he  left  in  darkness.  Kirstein  or 
Killian 's  Light,  (iuisez's  head  lamp  or  von  Sehroetter  's.  Cas- 
per's. Rosenheim's  or  Leiter's  lamps  attached  to  the  handle  all 
have  their  advantages  and  defects.  The  small  lamp  that  I  have 
employed  introduced  through  the  bronchoscope,  or  Einhorn's  or 
Jackson's  small  Lamps  introduced  through  an  auxiliary  tube  in 
the  wall  of  the  bronchoscope  also  have  their  good  and  bad 
features.  I  think  that  the  secretions  and  blood  getting  into  the 
auxiliary  tube  of  Einhorn's  or  Jackson's  bronchoscopes  make 
it  more  difficult  to  keep  them  clean  than  lamps  which  are  in- 
troduced through  the  bronchoscope.  The  main  objection,  how- 
ever, to  Einhorn's  and  Jackson's  bronchoscopes  is  that  they 
necessitate  using  an  instrument  one  or  two  m.  m.  smaller  in  cali- 
ber than  the  Killian  bronchoscope  that  could  be  employed  in 
the  same  case.  Usually  the  largest  size  that  can  be  safely  used 
is  needed.  However,  the  particular  instrument  to  lie  employed 
must  depend  upon  the  judgment  of  the  operator.  I  have 
used  the  Kirstein  and  Killian  lights  and  Jackson's  and  my  own 
small  lamps,  and  I  have  at  least  two  kinds  in  readiness  at  each 
operation.  In  one  operation  both  of  them  gave  out  before  I  had 
finished.  I  have  used  the  street  current  with  reducing  rheostats 
for  all  of  these  lamps,  but  I  believe  we  should  adopt  Jackson's 
suggestion  and  use  only  a  primary  battery  for  the  small  internal 
lamps,  because  by  this  method  the  patient  could  not  get  a  severe 
shock,  wdiereas  it  might  occur  if  the  light  carrier  which  passes 
clown  to  the  end  of  the  bronchoscope  were  connected  in  any  way 
with  the  street  current  or  a  storage  battery.  It  is  also  important 
that  the  conducting  cords  for  the  aspirator  pump  and  the  various 
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lights  should  not  come  in  contact  with  each  other  during  the 
operation,  lest  there  be  some  weak  point  where  there  might  be  a 
short  circuit. 

An  aspirator  for  removing  the  secretions  and  blood  or  pus 
from  the  bronchi  is  provided  with  most  of  the  sets  and  is  im- 
portant: but  the  hand  aspirator  acts  slowly  and  not  very  satis- 
factory as  compared  with  a  small  pump  driven  by  an  electric 
motor.  I  have  used  with  great  satisfaction  the  pump  which  I 
think  was  devised  by  Dr.  Jackson  for  the  purpose  of  massaue  for 
the  ear  drum. 

A  gag  is  necessary  at  least  during  the  early  part  of  the  opera- 
tion. Allingham's  mouth  gag  I  have  found  most  satisfactory. 
Killian's  split  tubular  spatula,  or  -Jackson's  spatula,  or  my  simi- 
lar open-tube  spatula    (Fig.a  1)    are   very   helpful    in    introducing 


Author's  open  tube  spatula 


the  bronchoscope,  though  in  most  operations  1  have  used  my  in- 
troducer, which  consists  of  a  copper  staff  bent  so  that  it  can  he 
introduced  as  in  Laryngeal  intubation.  Over  this  is  passed  a  thin 
spiral  steel  tube,  the  end  of  which  is  left  in  the  glottis  when  the 
staff  is  withdrawn.  A  Ion-  metal  tubular  director  5  or  (i  m.  m: 
in  outside  diameter  is  then  introduced  through  the  spiral  tube 
I  ast  the  glottis  into  the  trachea,  and  the  spiral  tube  is  then  re- 
moved;   over  this  director  the  bronchoscope  can  easily  he  passed 
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into  the  trachea.  The  introducer  is  applied  before  the  patient's 
head  has  been  benl  far  backward,  but  the  tubular  director  is 
introduced  through  the  spiral  tube  with  the  bead  far  back  in 
the  position  for  bronchoscopy.  I  have  used  Killian's,  Briining's 
and  .Jackson's  bronchoscopes,  but  on  the  whole  I  prefer  Killian's. 
The  length  of  the  tube  should  be  determined  beforehand  by 
actual  measurement  from  the  supposed  site  of  the  foreign  body 
or  the  part  of  the  tracheo-bronchial  tree  to  be  examined  to  the 
upper  teeth,  and  to  this  distance  for  upper  bronchoscopy  should 
be  added  4  or  5  c.  m.  For  lower  bronchoscopy  much  shorter  tubes 
can.  of  course,  be  used.  The  size  of  the  bronchoscope  will  depend 
upon  the  age  and  size  of  the  patient,  the  Larger  the  tube  that  can 
be  used  with  safety  the  better.  In  infants  for  upper  bronchoscopy 
the  tube  should  not  exceed  o  m.  m.  in  diameter.  In  older  children 
it  may  be  6  or  7  m.  m..  and  in  adults  9  m.  m.  in  diameter. 
Mandrins  are  usually  desirable,  that  will  just  tit  these  tubes  with 
smooth  ovoid  ends  projecting  beyond  the  bronchoscope  and  that 
are  so  made  as  to  allow  the  patient  to  breathe  through  them.  It 
is  important,  too.  that  the  bronchoscope  should  have  several  open- 
ings through  its  wall  beginning  about  4  c.  m.  above  the  distal 
end,  in  order  that  when  one  bronchus  is  closed  by  the  tube,  the 
patient  may  respire  through  these  openings.  Jackson  recom- 
mends for  lower  bronchoscopy  tubes  8  m.  m.  in  diameter  and  20 
c.  m.  in  length  for  ad  nils,  and  5  m.  m.  x  14  c.  m.  for  children*.  For 
upper  bronchoscopy  tubes  7  m.  m.  x  45  c.  m.  for  adults.  5  m.  m.  x 
20  e.  m.  for  infants,  and  7  m.  m.  x  20  e.  m.  for  older  children. 
His  auxiliary  tube  on  the  wall  of  the  bronchoscope  for  introduc- 
tion of  the  light  carrier  necessitates  the  use  of  bronchoscopes 
from  1  to  2  m.  m.  smaller  than  when  the  Killian  tubes  are  em- 
ployed. For  upper  bronchoscopy  I  have  seen  no  harm  from  the 
employment  of  a  tube  ;is  large  as  could  pass  the  glottis  without 
difficulty,  and  for  lower  bronchoscopy  a  tube  1  to  2  m.  m.  larger 
can  be  employed.  A  number  of  cotton  holders  long  enough  to 
reach  through  the  bronchoscope  must  be  on  hand,  ami  they  should 
be  so  made  that  the  cotton  will  be  fastened  firmly.  I  have  used 
only  the  cotton  holders  furnished  with  Killian's  set.  but  those 
devised  by  Dr.  Coolidge  that  are  fastened  by  a  ferrule  which  is 
screwed  down  are  better.  On  one  occasion  I  had  a  swab  of  cot- 
ton'come  off  in  the  bronchus,  and  another  time  while  cleaning 
a  bronchoscope  I  had  cotton  which.  I  supposed  was  firmly 
fastened  come  off  two  or  three  times.  This  shows  that  great  care 
should   be  given  to  these   instruments.     Numerous   forceps   have 
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been  devised,  any  of  which  if  small  enough  and  long  enough  may 
be  satisfactory  to  different  operators.  I  like  the  Killian  forceps 
best.  Different  forms  of  blades  are  necessary  according  to  what 
is  to  be  accomplished.  Blades  that  will  grasp  firmly  any  small 
object  are  essential,  others  that  when  closed  have  -f  to  5  m.  m 
between  them  are  necessary  in  removing  such  objects  as  peanuts 
and  beans  in  order  that  they  be  not  crushed.  Cutting  blades  are 
occasionally  needed,  and  blades  roughened  exteriorly  that  may 
he  introduced  within  tubular  objects  and  then  sprung  out  so  as 
to  hold  them  are  sometimes  necessary.  Blades  that  may  possibly 
do  damage  by  catching  and  tearing  the  soft  tissues  should  not 
be  employed  if  it  is  possible  to  get  along  without  them.  In  two 
or  three  cases  I  have  derived  ureal  advantage  from  a  little  instru- 
ment that  I  have  named  a  pin  finder,  made  somewhat  on  the 
principle  of  a  corkscrew  with  a  blunt  end,  the  object  of  it  being 
to  work  the  pin  as  nearly  as  possible  into  the  centre  of  the  lumen 
of  the  bronchus  so  that  the  bronchoscope  may  be  slipped  down 
over  it.  Ingenious  safety  pin  closers  have  been  devised  by 
Mosher  and  Jackson,  which  are  very  important  instruments  when 
an  open  safety  pin  is  lodged  with  the  point  upward.  Various 
hooks  are  also  recommended  and  will  sometimes  be  found  very 
useful,  but  I  wish  specially  to  caution  operators  against  the  use 
of  a  hook  bent  so  far  that  it  may  possibly  catch  into  a  bronchus. 
A  hook  4  m.m.  across  could  easily  be  passed  into  a  bronchus  only 
3  m.m.  in  diameter  but  on  attempting  to  withdraw  it,  it  might 
catch  into  a  branch  of  this  small  bronchus  and  in  such  case  it 
might  be  impossible  to  disengage  it  without  tearing  the  lung. 
Tearing  the  lung  in  this  location  would  almost  necessarily  re- 
sult in  emphysema,  which  would  probably  prove  fatal;  it  might 
be  attended  *  by  serious  hemorrhage  or  it  might  be  the  starting 
point  of  a  dangerous  broncho-pneumonia  or  pleurisy.  I  think 
that  a  long  snare  armed  with  No.  <i  or  possibly  No.  7  piano  wire 
would  sometimes  be  a  valuable  instrument  in  removing  foreign 
bodies  from  the  nares.  I  always  have  such  an  instrument  with 
me  but  have  not  yet  had  occasion  to  use  it.  Magnets  have  been 
used  for  removing  iron  objects  from  the  air  passages,  but  gen- 
erally when  the  foreign  body  has  been  in  the  air  passages  for 
more  than  two  or  three  days,  there  is  so  much  swelling  that  the 
body  is  held  so  firmly  that  a  magnet  is  useless.  It  is  probable 
that  in  some  cases  an  instrument  like  a  corkscrew  that  could  be 

•Since   writing  this    l    have   had    two   swabs  come  off  in   tli<-  air  passages; 
both   of   which   were,    fortunately,    recovered. 
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screwed  directly  into  the  center  of  the  foreign  body  mighl  be 
useful: 

A  sterilized  tracheotomy  set  should  always  be  on  hand  in  case 
it  should  be  necessary  to  open  the  trachea. 

Anaesthetic.  Local  anaesthesia  has  been  relied  upon  Largely 
by  Killian.  von  Schroetter  and  others,  but  I  have  preferred  gen- 
eral anaesthesia.  For  short  examinations,  cocaine  and  suprarena- 
line  are  better  where  the  patient  is  not  too  nervous;  but  in  chil- 
dren genera]  anaesthesia  appears  preferable,  though  von  Schroet- 
ter told  me  that  he  relies  on  local  anaesthesia  even  for  these  lit- 
tle patients.  Chloroform  is  usually  employed  as  a  general  anaes- 
thetic because  it  is  loss  likely  than  ether  to  cause  subsequent 
inflammation  of  the  lungs  and  it  does  not  cause  so  much  secre- 
1  ion.  It  may  be  administered  at  first  with  an  ordinary  mask 
but  after  the  bronchoscope  has  been  introduced,  some  inhaler  is 
needed  which  will  enable  the  anaesthetist  to  force  in  the  vapor 
through  a  small  bent  tube  that  can  be  held  over  the  end  id'  the 
instrument.  Several  inhalers  are  made  for  this  purpose.  I  use 
the  "Hrophy."  Before  beginning  an  operation  a  moderately 
full  dose  of  morphine  and  atropine  appropriate  to  the  patient's 
age  and  size  will  make  it  possible  to  get  along  with  a  smaller 
quantity  of  the  anaesthetic  and  1  believe  will  render  the  opera- 
tion safer.  Atropine  tends  to  minimize  the  amount  of  secretion 
within  the  hums,  and  morphine  renders  the  mucous  membrane 
less  sensitive.  The  use  of  cocaine  combined  with  some  of  the 
suprarenaline  products  also  enables  one  to  net  along  with  smaller 
quantities  of  the  general  anaesthetic.  In  my  operations  the 
patients  have  not  been  kept  profoundly  under  the  chloroform. 
Some  operators  consider  cocaine  perfectly  safe,  but  from  the 
numerous  unpleasant  symptoms  that  I  formerly  saw  when  using 
it  in  the  nose  and  from  many  recorded  fatal  cases  of  cocaine 
poisoning,  it  seems  necessary  to  employ  it  with  considerable  cau- 
tion. 

Technique. — Dr.  -Jackson  gives  wry  precise  instruction  about 
the  arrangement  of  tables  ami  the  positions  of  the  various  as- 
sistants. I  have  found  it  important  to  have  a  reliable  man  to 
hold  the  patient's  head;  indeed,  I  feel  that  my  first  difficult  bron- 
choscopy was  successful  largely  because  my  assistant  held  the 
head  in  such  a  vice-like  grip  when  it  had  been  placed  where  I 
wished  it,  that  it  did  not  move.  On  the  other  hand,  one  of  my 
most  dismal  failures  was  with  the  assistance  of  a  man  who  al- 
lowed the  head  to  move  about,  thus  costing  me  much  tdn  •  as  well 
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as  annoyance.  Beside  the  assistant  who  holds  the  head,  there 
must  be  an  anaesthetist  who  will  attend  strictly  to  this  part;  an 
assistant  who  should  attend  to  the  lights  and  aspirator,  a  nurse 
to  prepare  the  cotton  swabs,  and  another  to  do  whatever  may  be 
needed  at  the  time. 

Nearly  all  of  my  bronchoscopies  have  been  done  with  the  pa- 
tient lying  upon  the  back,  the  head  hanging  over  the  end  of  the 
table,  with  the  first  assistant  placed  at  the  patient's  left  upon  a 
high  stool  holding  the  head  resting  upon  his  knee.  Sometimes 
I  have  found  it  desirable  to  have  the  head  slightly  higher  than  the 
axis  of  the  body,  but  usually  lower.  It  is  important  to  have  a 
table  which  will  allow  one  to  raise  the  head,  or  to  depress  it  into  a 
semi-Trendelenberg  position  if  the  patient  is  not  bearing  the 
anaesthetic  well.  Jackson  recommends  that  the  patient  be  kept 
in  this  position  for  some  time  after  the  operation  especially  when 
a  tracheotomy  has  been  done.  Killian  and  von  Schroetter  have 
done  nearly  all  of  their  bronchoscopies  under  cocaine  and  I  judge 
have  usually  had  the  patient  in  a  sitting  position.  It  would  ap- 
pear to  me  very  difficult  to  manage  children  in  this  way.  I  have 
the  anaesthetist  on  the  patient's  right;  the  assistant  who  man- 
ages  the  lights  slightly  behind  me  and  to  my  left:  the  table  for  my 
instruments  and  the  nurse  who  attends  to  the  cotton  swabs  at  ray 
right.  Sometimes  I  have  two  persons  assisting  with  the  swabs, 
for  it  frecpiently  happens  that  the  aspirator  will  not  remove  the 
secretions  satisfactorily  and  then  much  swabbing  may  be 
needed. 

The  instruments  should  be  carefully  sterilized  but  it  is  best  to 
rely  upon  alcohol,  or  carbolic  acid  followed  by  alcohol,  for  tin- 
tubes  and  the  light  carriers,  as  boiling  would  dim  the  polish 
of  the  bronchoscope  and  it  would  injure  the  light  carrier.  I  have 
my  instruments  placed  on  a  table  at  my  right,  and  on  the  lower 
shelf  of  the  table  have  a  large  pan  of  hot  water  in  which  the  in- 
struments can  be  warmed  or  rinsed,  with  another  pan  of  alcohol 
in  which  instruments  can  be  again  sterilized.  Where  there  is 
much  secretion  or  where  the  patient  coughs  frequently,  the  eyes 
should  be  protected  either  by  large  glasses  or  a  pane  of  glass  held 
by  an  assistant  between  the  operator  and  the  bronchoscope.  It  is 
well  to  lubricate  the  bronchoscope  with  vaseline  before  its  intro- 
duction. At  first  I  experienced  much  difficulty  in  introducing' 
the  bronchoscope  which  I  now  think  was  largely  due  to  not  hav- 
ing the  tongue  drawn  out,  and  to  not  using  my  introducer  nv  ;i 
suitable    tubular   spatula    which    had    not    been    invented    at    that 
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time.  I\illi;m  draws  the  tongue  ou1  as  far  as  practicable  and 
this  appears  to  render  the  introduction  of  the  bronchoscope  much 
easier.  H  is  not,  however,  necessary  when  my  introducer  or  the 
tubular  spatula  is  employed. 

Care  must  be  taken  that  the  bronchoscope  does  not  injure  the 
patient's  lips;  this  may  be  avoided  by  placing  a  folded  napkin 
under  it  over  the  teeth,  or  the  lip  may  be  watched  by  an  as- 
sistant. 

Whatever  method  is  employed  in  the  introduction  of  the  bron- 
choscope, one  should  be  careful  not  to  get  it  into  the  oesopha- 
gus which  is  much  easier  to  enter  than  the  Larynx.  If  the  tube 
should  he  passed  into  the  oesophagus  il  must  always  lie  cleaned 
and  again  sterilized  before  again  attempting  to  pass  it  into  the 
trachea. 

Among  the  difficulties  that  will  he  met  in  doing  bronchoscopy 
are: — rigidity  of  the  neck-,  especially  when  only  ;i  Local  anaes- 
thetic is  used.  sp;is1ie  muscular  contractions,  cough  and  exces- 
sive secretions,  and  respiratory  difficulties  due  either  to  the  for- 
eign body  or  to  the  inflammation  it  has  caused.  In  my  firsl 
bronchoscopy  the  patient  had  difficulty  in  respiration  because  the 
tube  had  no  fenestrae  to  allow  the  air  to  pass  through  it  into  the 
other  lung.  Afterward  1  had  about  twenty  small  Lateral  open- 
ings made  in  all  of  the  tubes.  These  were  only  about  1  .•"»  m.m. 
in  diameter. 

When  the  bronchoscope  has  entered  the  trachea,  it  should  be 
passed  down  gently  while  carefully  inspecting  the  parts  until 
the  anteroposterior  septum  at  the  bifurcation  is  found:  then  it 
should  be  inclined  to  the  right  or  left  according  to  the  lung  that 
we  wish  to  enter,  the  head  and  neck  being  turned  at  the  same 
time  in  the  opposite  direction  and  the  bronchoscope  to  the  op- 
posite side  of  the  mouth  so  ;is  to  minimize  the  strain  on  the  trachea 
and  bronchi.  In  most  cases  there  will  he  little  difficulty  in  finding 
the  main  bronchus  hul  sometimes  the  lower  portion  of  the  trachea 
is  filled  with  secretion  that  must  be  removed  before  the  parts  can 
be  seen.  In  young  children  the  trachea  may  contract  in  expira- 
tion in  the  same  way  that  tin1  bronchial  tubes  do  in  adults,  there- 
fore, it  will  not  always  he  found  easy,  even  to  get  into  the  main 
bronchi:  hut  generally  the  operator  after  a  little  experience  will 
not  have  much  trouble  in  this  respect.  In  passing  the  broncho- 
scope into  the  right  lung  we  expect  within  about  1 '  L»  cm.  of  the 
bifurcation,  at  its  upper  outer  part,  to  find  the  month  of  the 
bronchus  which  supplies  the  upper  lobe  of  the  Lung.     On  the  left 
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side  after  the  bronchoscope  enters  the  main  bronchus,  it  should 
be  passed  along  gently  for  4  or  5  cm.,  -while  the  operator  care- 
fully inspects  the  upper  outer  wall  for  the  beginning  of  the 
branch  going  to  the  left  upper  lobe. 

This  bronchus  on  the  right  side  runs  downward  and  outward 
so  that  it  is  not  very  hard  to  follow;  on  the  Left  side  however, 
it  runs  upward  and  outward  and  sometimes  it  is  very  difficult  t<> 
find.  There  are  numerous  branches  given  off  the  main  bronchial 
stems  but  it  must  not  he  supposed  that  the  operator  will  be  able 
to  recognize  the  orifices  of  all  of  them.  Three  to  live  at  most  are 
all  that  can  usually  be  seen  on  either  side. 

The  operator  is  sometimes  confused  by  the  reflections  of  light 
from  the  inner  surface  of  the  tube.  This  is  best  overcome  by 
employing  a  small  lamp  carried  down  to  the  end  of  the  broncho- 
scope. The  secretions  and  pus  or  blood  in  the  trachea  or  bronchi 
may  prevent  inspection  of  the  parts  and  sometimes  it  is  very 
difficult  to  remove  them  sufficiently  to  make  a  thorough  examina- 
tion. For  example,  in  a  pulmonary  abscess  the  end  of  the  bron- 
choscope is  likely  to  be  closed  by  pressure  against  the  wall  of 
the  cavity.  When  the  tube  has  been  cleaned  out  a  slight  move- 
ment will  allow  more  pus  to  enter  and  thus  the  operator  may 
find  himself  delayed  for  a  long  time  before  he  is  able  to  inspect 
other  parts  of  the  cavity.  The  field  of  vision  is  not  infrequently 
obstructed  by  swelling  of  the  mucous  membrane  or  granulation 
tissue,  sometimes  by  contraction  of  the  bronchus  above  the  foreign 
body  by  cicatricial  tissue,  and  it  is  always  more  or  less  interfered 
with  by  the  normal  contractions  of  the  bronchial  tube  that  may 
be  exaggerated  or  may  even  be  continuous  in  the  presence  of  ;i 
foreign  body.  Foreign  bodies  after  remaining  for  a  long  time 
in  the  air  passages  may  become  encysted  so  that  they  cannol 
be  seen  at  all. 

•Jackson  states  that  when  the  foreign  body  has  passed  so  far 
into  a  small  bronchus  that  it  cannot  be  seen,  its  presence  may  be 
suspected  because  of  the  outcoming  exudate  or  secretion  which 
will  show  the  operator  in  which  branch  to  search  for  it.  hut  I  have 
not  noticed  this  phenomenon.  Gentle  probing  may  enable  the 
operator  to  discover  the  foreign  body.  1  Like  best  for  this  pur- 
pose the  long  slender  tube  that  1  generally  use  for  aspirating  the 
secretions. 

In  the  case  of  small  bodies  like  pins  or  needles,  the  pin  finder 
will  sometimes  bring  them  into  view  and  enable  one  to  pass  the 
bronchoscope   over   them   so   that    they   can    he   grasped    by   the 
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forceps.  Small  bodies  in  small  bronchi  may  very  easily  escape 
detection  especially  when  they  are  not  of  metallic  character  so 
that  their  location  can  not  be  determined  by  the  radiograph. 

One  is  not  justified  in  searching  Long  through  the  bronchial 
tree  unless  he  is  sure  that  a  foreign  body  is  present.  Foreign 
bodies  Lodged  in  the  branches  id'  the  bronchi  that  run  to  the 
upper  lobes  especially  that  of  the  Left  Lung  have  in  my  experience 

been    the    most    difficult    to    detect. 

Utility: — Bronchoscopy  may  be  valuable  in  the  diagnosis  of 
some  conditions  of  the  upper  respiratory  passages  when  tiny 
cannot  be  determined  by  other  means;  thus  in  certain  cases  we 
may  discover  involution  of  the  trachea  from  the  pressure  of  a 
goitre,  enlarged  thymus,  aneurism  or  other  mediastinal  tumor. 
I  am  fully  convinced,  however,  that  simply  for  diagnosis  this 
method  should  seldom  lie  used  excepting  where  an  accurate  diag- 
nosis cannot  be  made  by  ordinary  laryngoscopy  and  the  usual 
methods  of  physical   examination. 

Bronchoscopy  is  of  greatest  value  for  the  detection  and  re- 
moval of  foreign  bodies  from  the  larynx  and  tracheo-bronchial 
tree.  Most  foreign  bodies,  after  they  have  been  located,  can  be 
best  grasped  with  tubular  forceps,  the  blades  of  which  cannot 
damage  the  surrounding  tissues.  After  it  has  been  seized,  if 
the  body  is  too  Large  to  be  removed  through  the  tube,  the  tube 
and  foreign  body  are  withdrawn  together.  The  forceps  should 
be  marked  by  a  narrow  strip  of  adhesive  plaster  wound  around 
it  so  that  the  operator  may  know  when  it  readies  the  lower  end 
of  the  tube.  Having  located  the  foreign  body,  one  may  sometimes 
grasp  it  while  it  is  in  plain  sight  but  commonly  the  forceps  so 
obstructs  the  view  that  this  is  difficult.  In  such  cases  if  a  forceps 
is  used  that  has  no  sharp  teeth  to  injure  the  lung,  the  instrument 
may  be  passed  down  in  such  a  position  that  when  the  blades  are 
opened  they  must  pass  on  each  side  of  the  body;  then  when  the 
mark  over  the  stem  shows  that  the  end  of  the  forceps  has  nearly 
reached  tin1  body,  the  blades  are  opened,  and  the  instrument 
passed  in  about  1.5  cm.  farther  when  the  blades  may  be  closed 
with  as  much  assurance  of  catching  the  object,  as  though  it  were 
under  direct  inspection.  However,  where  the  body  is  of  such  a 
nature  that  toothed  or  cutting  forceps  must  be  used  it  should 
not  be  touched  excepting  under  direct  inspection.  For  foreign 
bodies  like  kernels  of  peanuts  or  beans  or  peas  which  are 
softened  so  that  they  might  he  crushed  by  blades  that  close  tight- 
ly, a  forceps  should  be  employed  in  which  the  blades  cannot  be 
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approximated  much  nearer  than  the  diameter  of  the  foreign  body, 
otherwise  the  body  will  be  broken  into  fragments  and  many  of 
them  are  likely  to  remain  in  the  air  passages. 

Laryngeal  tumors  can  sometimes  be  removed  by  direct  laryngo- 
scopy more  easily  than  by  the  older  method,  especially  in  children. 
or  in  other  patients  where  a  general  anaesthetic  is  accessary. 
Whenever  operations  of  this  kind  are  to  be  done,  they  should 
usually  be  preceded  by  tracheotomy;  if  not,  the  operator  must 
have  at  hand  a  tracheotomy  set  or  a  set  of  O'Dwyer's  tubes  and 
be  prepared  to  act  at  once  and  rapidly  in  case  of  sudden  closure 
of  the  larynx  by  swelling  or  spasm.  Laryngeal  stenosis  from 
cicatrices  may  sometimes  be  readily  relieved,  and  tracheal 
1  iimors  or  granulation  tissue  can  be  removed  by  this  method. 
Stenosis  of  the  trachea  or  bronchi  has  occasionally  been  satis- 
factorily treated  by  the  aid  of  the  bronchoscope.  Oedema  of 
the  larynx  may  be  easily  reached  and  relieved  by  the  tubular 
laryngoscope,  though  it  can  generally  be  satisfactorily  'and  more 
readily  handled  by  other  methods.  Abscesses  of  the  larynx  that 
cannot  be  opened  in  the  ordinary  way  will  often  be  found 
amenable  to  treatment  by  this  method.  Fleers  of  the  trachea 
and  the  hronchial  tubes  have  been  cured  by  the  aid  of  tin3 
bronchoscope  that  could  not  be  reached  in  other  ways. 

It  has  been  suggested  that  cavities  in  the  lungs  might  be 
satisfactorily  explored  and  treated  through  the  bronchoscope. 
AVhile  believing  that  this  could  be  done  in  exceptional  cases,  I 
think  that  the  exploration  would  not  lie  justifiable  unless  then- 
was  reason  to  believe  that  the  cavity  contained  a  foreign  body 
and  T  doubt  very  much  whether  there  are  other  cases  in  which 
any  treatment  that  could  be  applied  through  the  bronchoscope 
would  be  of  much  value.  However.  I  must  admit  that  in  one  of 
my  patients  freeing  the  opening  into  the  cavity  by  bronchoscopy, 
caused  speedy  betterment  in  the  patient's  condition  that  steadily 
improved  until  he  contracted  pneumonia  three  years  later. 

Dangers. — Those  who  have  had  a  few  successful  cases  of 
bronchoscopy  are  apt  to  become  very  enthusiastic  over  its  possi- 
bilities without  recognizing  its  dangers,  and  therefore  it  has  been 
recommended  in  many  conditions  where  it  is  not  indicated.  At 
tirst  sighl  it  appears  a  simple  thing  to  pass  a  small  tube  through 
the  trachea  into  the  bronchi,  and  it  would  seem  that  if  the 
operation  were  done  gently,  no  harm  would  result.  It  has  been 
shown,  however,  that  the  operation  is  far  from  being  either  easy 
simple   or  devoid   of  danger.     The    primary   danger   comes    from 
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the  anaesthetic  which  if  general  becomes  especially  hazardous 
in  the  presence  of  dyspnoea.  Most  operators  who  rely  on  local 
anaesthesia  speak  of  it  as  perfectly  safe,  but  one  cannot  under- 
stand how  they  overlook  the  possible  dangers  from  the  absorp- 
tion of  cocaine,  when  numerous  fatal  cases  have  resulted  from 
its  use  in  other  parts  of  the  body.  It  would  seem  that  cocaine 
applied  so  closely  to  the  nerves  controlling  the  respiration  and 
circulation  mighl  have  a  serious  effect;  a  general  anaesthetic 
when  the  patient  is  suffering  from  dyspnoea  is  attended  by  much 
danger  especially,  unless  tracheotomy  has  first  been  performed; 
but  in  any  case  it  is  important  that  the  anaesthesia  lie  not  too 
profound  or  too  long  continued.  Even  though  only  small 
amounts  of  chloroform  are  used.  I  have  come  to  believe  that  it 
is  not  safe  to  continue  the  operation  for  more  than  half  an  hour. 
•  ven  though  not  more  than  3  to  8  minutes  may  be  available  for 
actual  inspection.  It  may  be  that  even  less  than  this  should 
iie  placed  as  1  he  limit. 

In  spite  of  the  greatest  care  a  certain  amount  of  local  trau- 
matism will  occur  which  may  be  the  starting  point  of  a  fatal 
broncho-pneumonia.  Should  hooks  or  other  instruments  become 
caught  in  any  part  of  the  air  passages  so  that  a  little  force  is 
required  to  remove  them,  the  lung  is  liable  to  he  torn  in  such 
a  way  that  the  air  will  pass  out  causing  either  an  emphysema 
or  a  pneumothorax  and  pleurisy,  either  of  which  may  prove  fatal. 
Patients  are  known  to  have  died  soon  after  bronchoscopy  from 
pneumothorax,  emphysema,  or  pneumonia  and  other  conditions; 
and  if  the  operator  is  blind  to  the  dangers  it  is  natural  to  at- 
tribute these  fatalities  to  the  foreign  body  or  to  the  anaesthetic 
rather  than  to  the  operation.  Pulmonary  oedema  has  apparently 
been  the  eause  of  death  in  several  eases  and  oedema  of  the  larynx 
has  sometimes  necessitated  a  sudden  tracheotomy.  Dangerous 
hronchitis  has  also  occurred.  The  two  deaths  that  I  have  already 
referred  to  from  unexplainable  causes  have  suggested  to  me  also 
that  danger. may  arise  from  electric  shocks  communicated  to  the 
patient  through  the  instruments.  In  several  operations  I  have 
received  severe  shocks  myself  and  in  one  I  saw  sparks,  though 
small  ones,  passing-from  the  light  carrier  to  the  bronchoscope  and 
thence  the  current  must  have  passed  through  the  patient. 

When  we  consider  the  relation  of  the  blood  vessels  to  the 
trachea  and  bronchi  and  the  very  short  distance  from  the  lumen 
of  these  tubes  to  the  intracellular  pulmonary  tissue,  we  must 
realize  that  it  would  not  be  safe  to  tear  or  cut  anvthing  within 
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the  tracheobronchial  tree  unless  we  were  absolutely  sure  that 
it  would  not  open  a  way  for  air  to  pass  out  into  the  pleura, 
mediastinum,  or  lung  tissue. 

Jackson  found  a  mortality  of  9.0'/,  ,  but  by  eliminating  6  cases 
that  he  thought  would  probably  have  died  without  the  operation, 
the  mortality  would  have  been  't:2'/<  .  This  does  not  appear  to  me 
a  sufficiently  conservative  analysis  of  the  statistics;  on  the  con- 
trary the  chances  are  greatly  in  favor  of  the  mortality  being 
much  larger  than  the  9.6'A  .  Of  the  6  cases  that  he  would  elim- 
inate, no  one  can  be  certain  that  any  of  them  would  have  died 
without  the  operation,  and  we  may  be  certain  that  some,  probably 
a  majority  of  the  fatal  cases  observed  by  others,  have  never  been 
reported. 

Notwithstanding  all  of  the  dangers,  I  believe  that  this  opera- 
tion is  of  great  value  in  many  of  the  conditions  that  I  have 
enumerated,  though  it  should  be  done  with  extreme  care  and 
gentleness.  It  is  indicated  in  nearly  all  cases  in  the  presence  of 
foreign  bodies  in  the  air  passages.  Many  foreign  bodies  can 
be  easily  removed  by  tracheotomy,  but  it  would  be  better  to 
try  bronchoscopy  first,  provided  there  were  not  severe  dyspnoea 
and  in  every  case  where  the  foreign  body  cannot  be  extracted  by 
tracheotomy,  bronchoscopy  is  surely  indicated..  In  the  other  af- 
fections mentioned  this  operation  is  often  indicated  but  the  con- 
ditions of  the  individual  patient  and  the  experience  and  good 
judgment  of  the  laryngologist  must  determine  what  course 
should  be  adopted. 

Oesophagoscopy. — Those  interested  in  the  history  of  this  op- 
eration I  will  refer  to  Jackson's  monograph.  The  instruments 
that  are  employed  are  essentially  the  same  as  those  for  broncho- 
scopy, though  the  tubes  are  larger,  and  many  of  them  shorter 
and  occasionally  they  are  made  oval  instead  of  round.  The  in- 
struments for  the  removal  of  foreign  bodies  or  neoplasms  from 
the  oesophagus  would  be  the  same  as  those  employed  in  broncho 
scopy. 

Oespohagoscopy  is  done  much  more  satisfactorily  and  pleasant- 
ly when  the  patient  is  fasting  than  at  any  time  within  a  few 
hours  after  a  meal.  It  is  better  that  the  stomach  should  be 
entirely  empty  of  food  in  order  to  minimize  the  retching  and 
nausea  and  to  avoid   vomiting. 

Cocaine  with  one  of  the  suprarenaline  products  may  be  used 
as  an  anaesthetic  in  a  large  number  of  these  cases,  but  in  children 
and  sometimes  even  in  older  subjects,  it  is  better  that  a  general 
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anaesthetic  be  employed.  Either  chloroform  or  ether  can  be 
used  as  we  will  not  have  to  consider  the  effect  of  the  anaesthetic 
upon   the  lungs   in  oespohagoscopy  as  we  do  in   bronchoscopy. 

The  tubes  thai  are  employed  for  oesophagoscopy  may  lie  ahoul 
L'.V,  larger  than  those  that  would  lie  used  for  a  similar  patient 
in  bronchoscopy.  A  large  percentage  of  the  diseases  of  the 
oesophagus  occur  in  the  upper  portion  of  this  tube  and  foreign 
bodies  are  most  likely  to  lodge  just  behind  the  cricoid  cartilage 
or  immediately  below  that  point  so  that  comparatively  short 
tubes  are  generally  employed.  The  oval  oesophagoscope  gives  a 
larger  field  for  inspection  than  the  round,  and  according  "to  the 
area  exposed  it  is  introduced  considerably  more  easily  than  the 
round  instrument.  In  either  case,  an  obturator  is  desirable  unless 
the  part   to  be  examined    is   near  the  month   of  the   oesophagus. 

From  its  month  to  about  the  level  of  the  upper  end  of  the 
sternum  the  oesophagus  is  closed,  the  slit  indicating  its  lumen 
being  directed  from  side  to  side. 

As  the  oesophagoscope  is  passed  gently  the  walls  of  the  oesoph- 
agus seen  across  the  end  of  the  tube  present  a  mucous  membrane, 
only  a  few  shades  deeper  in  color  than  the  laryngo  pharynx. 
When  the  instrument  has  passed  a  little  below  the  upper  end 
of  the  sternum  the  oesophagus  is  usually  found  to  be  an  open 
tube  that  contracts  and  expands  more  or  less  with  the  respiratory 
movements.  This  tube  continues  open  down  to  near  the  cardiac 
orifice  of  the  stomach,  in  the  adult,  it  usually  appears  from  8 
to  10  m. 111.  in  diameter. 

To  examine  the  whole  length  of  the  oesophagus,  an  instrument 
7  to  9  m.m.  in  diameter  by  45  cm.  in  length  is  needed  for  children 
and  one  10  to  1:5  m.m.  by  53  cm.  for  adults.  For  an  examination 
of  the  inner  walls  of  the  stomach  a  tube  70  cm.  in  length  will 
be  required  for  adults.  The  internal  lamp  lights  up  the  longer 
tubes  much  more  satisfactorily  than  any  of  those  worn  on  the 
forehead  or  fastened  to  the  handle  of  the  instrument. 

Oesophagoscopy  is  of  value  in  the  diagnosis  of  strictures, 
diverticula  and  malignant  or  other  growths,  however  the  danger 
of  rupturing  tiie  walls  of  the  oesphagus  must  always  be  borne 
in  mind  because  in  these  conditions  they  sometimes  tear  very 
easily  and  such  a  tear  is  likely  to  be  quickly  followed  by  a  fatal 
pleurisy  or  mediastinitis. 

The  operation  is  of  special  service  in  the  diagnosis  and  removal 
of  foreign  bodies  or  tumors  from  the  oesophagus.  Sometimes 
in  this  operation  the  oedematous  mucous  membrane  rolls  down 
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over  the  foreign  body  so  as  to  completely  hide  it.  even  though  the 
oesophagoseope  may  easily  pass  all  the  way  down  to  the  stomach. 
therefore,  wherever  possible  a  good  radiograph  should  be  taken 
before  the  operation  is  attempted.  Some  foreign  bodies  can  be 
seen  distinctly  with  the  fluroscope  but  even  metals,  where  thin 
or  light  may  throw  such  a  taint  shadow  that  they  may  be  easily 
overlooked.  I  recall  one  ease  in  which  the  radiograph  showed 
a  very  pronounced  shadow  from  a  metallic  breastpin  which  a 
child  had  swallowed,  whereas  I  could  not  get  the  shadow  at  all 
with  the  fluroscope  at  first,  although  1  finally  made  it  out.  but 
I  think  I  should  have  overlooked  it  entirely  but  for  the  radio- 
graph. It  should  be  remembered  that  coins  or  other  flat  foreign 
bodies  in  the  oesophagus  practically  always  have  their  flat  sur- 
faces antero-posteriorly.  A  knowledge  of  this  fact  aids  the 
surgeon  greatly  in  searching  for  them  and  in  their  removal. 
Failure  to  find  a  foreign  body  as  large  as  a  nickel  in  the  oesopha- 
gus by  oesophagoscopy  should  not  convince  the  operator  that  it 
is  not  present,  1  ecause  the  swollen  mucous  membrane  is  very 
likely  to  be  crowded  down  over  it  in  such  a  way  as  to  hide  it. 

There  can  be  no  question  but  that  this  operation  is  by  far  the 
best  for  nearly  all  cases  of  foreign  bodies  in  the  oesophagus, 
though  if  one  is  so  large  that  it  cannot  be  removed  when  dis- 
covered, it  may  be  necessary  to  do  oesophagotomy ;  however, 
some  objects  of  Large  size  have  been  successfully  cut  and  then 
removed  in  pieces  by  the  aid  of  the  oesophagoseope,  with  much 
better  results  to  the  patients  than  would  probably  have  attended 
an  oesophagotomy.  Oesophagotomy  has  a  much  larger  percent- 
age of  mortality  than  operations  through  the  oesophagoseope  and 
therefore,  whenever  possible,  a  skilful  laryngologist  should  be 
called  upon  to  remove  foreign  bodies  before  resorting  to  oesopha- 
gotomy. it  is  certain  that  most  foreign  bodies  that  become 
lodged  in  the  oesophagus  can  he  removed  with  very  slight  danger 
to  the  patient  by  aid  of  the  oesophagoseope.  Neoplasms  that 
cm n  be  secured  in  a  snare  may  commonly  be  safely  removed  in 
the  same  way;  those  that  would  require  the  use  of  cutting  instru- 
ments must  be  handled  with  extreme  care,  and  ordinarily  they 
are  not  suitable  for  this  operation.  Strictures  of  the  oesophagus 
that  could  not  be  managed  with  ordinary  bougies  might  some- 
times be  overcome  with  the  aid  of  the  oesophagoseope  and  as' 
diverticula  are  dependent  upon  strictures  it  is  probable  that 
sonic  of  these  might  be  greatly  benefited  through  this  procedure 
that  could  not  otherwise  be  satisfactorily  treated. 


PAPER: 

THE    PRACTICALITY   OF   BRONCHOSCOPY   AND 
OESOPHAGOSCOPY. 

By   THOMAS  H.    HALSTED,   M.    !>..  Syracuse,    X.    V. 

There  exists  a  greal  dea]  of  incredulity  on  the  part  of  those 
who  have  not  practised  bronchoscopy  and  oesophagoscopy  as  to 
the  practical  utility  of  these  measures,  h  seems  incredible  to 
one  who  has  nol  seen  the  operation,  that  a  rigid  metal  tube, 
eighteen  to  twenty-four  inches  hum.  and  a  quarter  to  a  third  of 
an  inch  in  diameter,  can  be  passed  through  the  mouth  into  the 
bronchus  and  its  small  subdivisions,  to  almost  the  very  bottom 
of  the  lung,  without  wounding  and  tearing  the  lung  and  seriously 
endangering  the  Life  of  the  patient. 

When  I  first  saw  Killian  examine  the  bronchus  with  the  broncho- 
scope my  feeling  was  one  of  awe  and  of  great  admiration  of 
his  courage  and  of  his  skill,  hut  I  think  I  admired  most  his  cour- 
age. Jefferson  Faulder  expresses  it  well  when  he  says  that 
"When  a  man  sees  for  the  first  time  a  bronchoscopic  examination 
he  is  astonished.  When  he  practises  it  for  himself,  he  is  still 
astonished.  After  acquiring  some  degree  id'  skill  he  is  surprised 
that  bronchoscopy  has  made  so  little  headway." 

While  it  is  nearly  twelve  years  since  Killian  did  his  first  bron- 
choscopy, and  laryngolo gists  the  world  over  have  been  more  or 
less  familiar  with  the  fact  that  he  was  doing  this  work,  it  is  only 
now  that  the  profession  seems  to  he  awakening  to  the  great 
field  of  usefulness  and  the  possibilities  that  exist  in  endoscopy  of 
the  bronchial  and  oesophageal  tracts  and  of  the  stomach. 

This  slowness  on  the  part  of  laryngologists  in  learning  how  to 
practice  bronchoscopy  and  esophagoseopy  has  come  about  largely 
because  its  field  of  usefulness  was  supposed  to  lie  almost  ex- 
clusively in  the  removal  of  foreign  bodies.  The  inherent  technical 
difficulties  have  appeared  much  greater  than  they  really  are.  and 
have  doubtless  deterred  many  men  from  attempting  to  acquire  the 
requisite  skill.  It  is  not  possible  to  acquire  this  skill  without  a 
great  deal  of  practice,  hut  the  results  well  repay  the  effort. 

Direct  laryngoscopy   was  discovered   by    Kirstein.   then   direct 
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tracheoscopy,  bronchoscopy  and  eosophagoscopy  were  developed 
by  Killian.  and  later  gastroscopy  by  Jackson.  The  next  stage 
will  be  gastro-enteroscopy,  a  thing  which  is  possible,  and  will 
be,  in  some  cases,  of  great  diagnostic  value,  and  will  even  make 
possible  dilation  of  pyloric  stricture  by  bougies.  The  writer  on 
one  occasion  while  examining  the  stomach,  came  to  the  pylorus 
and  was  able  to  see  through  the  opening  into  the  gut  for  a  dis- 
tance of  more  than  an  inch,  and  could  have  passed  the  gastro- 
scope  into  the  intestine  without  any  difficulty,  had  he  at  that 
time  the  courage  and  a  little  more  experience  in  gastroscopy. 

Exclusive  of  direct  examination  of  the  larynx  with  the  separ- 
able spatula  for  simple  diagnostic  purposes,  tinder  cocaine.  1  have 
made  thirty-one  direct  examinations  of  the  larynx,  trachea, 
bronchus,  oesophagus  and  stomach,  for  various  purposes  of  diag- 
nosis and  treatment.  Fourteen  of  these  cases  were  reported  in 
detail  in  a  paper  read  before  the  American  L/aryngological  Asso- 
ciation. May.  1908,  and  published  last  August1.  Brief  reference 
will  be  made  to  some  of  these  cases,  as  well  as  to  the  more  recenl 
ones,  to  illustrate  my  subject,  the  '"Practicality  of  Bronchoscopy 
and  Oesophagoscopy. " 

Eighteen  eases  were  examined  under  ether,  thirteen  under  co- 
caine. 

The  age  of  the  patients  ranged  from  a  new  born  infant  an  hour 
old,  to  one  patient  seventy-six  years  of  age.  Eleven  were  chil- 
dren under  ten  years,  seven  being  under  six,  while  twenty  cases 
were  adults.  Twenty-one  were  for  diagnosis  and  surgical  treat- 
ment, and  ten  were  foreign  body  cases.  There  were  no  deaths 
or  untoward  results  attributable  to  the  operation. 

Three  were  direct  laryngoscopies,  twice  for  removal  of  papil- 
loma of  the  vocal  chords,  once  for  foreign  body.  In  two  cases 
papilloma  of  the  laryngo-pharynx  were  removed  through  the 
tube  spatula. 

OESOPHAGOSCOPY. 

Of  the  ten  examinations  of  the  oesophagus,  five  were  for  foreign 

bodies  suspected  or  actually  present,  and  five  for  diagnosis  of 
oesophageal   obstruction. 

My  first  examination   of  the  oesophagus  was   made   to   remove, 
a   penny   from  the  cardiac  end  of  the  oesophagus  in  a   child  five 

(1)  N.    V.    Medical    Journal.      Aug.    15,    190S. 
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years  oJ  age,  in  whom  a  supposed  congenital  stricture  of  the 
oesophagus  had  caused  his  constant  regurgitation  of  food  and 
almosl  starvation  since  infancy.  The  X-ray  showed  the  presence 
of  the  coin  at  the  cardia. 

Under  oesophagoscopy   it    \v;is   found   that    the   penny  \v;is  en 
cysted  in  the  posterior  oesophageal  wall  and  was  revealed  only 
after  curetting  this  wall  through  the  tube.     The  penny  was  then 
extracted. 

In  three  eases  of  suspected  foreign  body  in  the  gullet,  an  ex- 
amination was  made  hut  the  foreign  body  was  not  found,  it 
having  evidently  passed  on  into  the  stomach,  leaving  only  the 
sensation  as  of  a  foreign  body;  a  very  common  condition  and  one 
that  leaves  the  patient  and  physician  in  some  uncertainty  unless 
the  fact  can  actually  he  demonstrated  that  no  foreign  body 
is  present.  These  three  cases  were  in  adults,  the  foreign  bodj 
complained  of  being  a  pin.  fish'bone,  and  a  spicula  of  hone,  and 
all  symptoms  soon  disappeared  after  the  examination.  In  an- 
other case  of  foreign  body,  a  piece  of  oyster  shell  was  found  ami 
seen  at  the  upper  end  of  the  gullet,  hut  il  was  dislodged  by  the 
instrument  and  disappeared  before  the  forceps  grasped  it.  en- 
tering the  stomach  and  causing  no  further  trouble.  Foreign 
bodies  most  frequently  lodge  at  the  upper  end  of  the  oesophagus 
behind  the  cricoid,  and  their  retention  there  is  doubtless  aided 
by  a  spasmodic  muscular  contraction  produced  by  the  presence 
and  irritation  of  the  foreign  body.  It  is  not  always  the  size  id' 
the  intruder  that  determines  the  stoppage  and  lodging  of  the 
foreign  substance  the  sharp  angles  and  edges  that  irritate,  pro- 
ducing a   spasmodic   contraction. 

On  the  application  of  cocaine  locally  or  of  general  anaesthesia 
the  spasm  relaxes  and  the  foreign  body  may  he  released  and 
pass  on.  This  would  he  aided  of  course  by  the  contact  of  the 
oesophagoscope.  so  that  unless  the  foreign  body  is  actually 
wedged,  or  has  penetrated  the  soft  parts,  it  may  quickly  dis- 
appear and  pass  on  to  the  stomach  before  forceps  or  other  instru- 
ments can  grasp  it.  This  was  shown  beautifully  in  one  case 
where  a  boy  of  six  years  had  swallowed  a  tin  whistle,  considerably 
larger  than  a  quarter  of  a  dollar,  twenty-four  hours  hefore  I  saw 
him.  An  X-Ray  showed  the  whistle  at  the  upper  end  of  the 
oesophagus,  ruder  ether,  the  oesophagoscope  was  carefully  passed 
and  the  edge  of  the  whistle  appeared.  As  soon  ,-is  the  forceps 
grasped  the  edge  they  slipped  off  and  the  whistle  immediately 
disappeared.     I  followed  it  down  into  the  stomach  which  it  read- 
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ily  entered,  and  disappeared  from  view.  I  soon  rediscovered  it 
however,  in  the  stomach  and  grasped  it  several  times  with  the 
forceps,  but  the  bevelled  and  slippery  metallic  edge  prevented 
its  being  held.  A  hook  passed  into  the  central  opening  would 
probably  have  caught  and  held  it.  but  I  concluded  not  to  try  to 
bring  it  back  through  the  cardia  and  oesophagus,  running  the  risk 
of  tearing  these  parts,  unless  it  should  not  in  the  course  of  a 
couple  of  days  pass  by  rectum.     This  it  did  in  thirty-six  hours. 

Five  oesophagoscopies  were  dune  for  diagnostic  purposes.  All 
were  made  under  ether  and  were  entirely  satisfactory,  revealing 
the  stricture  in  each  case  and  clearing  up  the  diagnosis.  In  a 
young  man  of  thirty-two.  the  obstruction  was  due  to  a  new 
growth,  a  section  of  which  was  removed  for  microscopic  exam- 
ination by  cutting  forceps,  and  proved  to  be  a  carcinoma;  in  one 
ease,  a  woman  of  seventy,  a  large  diverticulem  with  a  very  small 
tight  stricture,  through  which  small  bougies  were  passed,  was 
discovered.  In  one  case  the  cause  of  the  stricture  was  a  tertiary 
specific  ulcer.  One  was  a  case  of  spasmodic  stricture,  the  pas- 
sage of  the  oesophagoscope  however,  relieving  her  of  all  obstruc- 
tion without  any  subsequent  recurrence  in  more  than  a  year. 
Another  most  interesting  case  was  that  of  a  woman  of  sixty-five 
years,  with  a  history  of  progressive  oesophageal  obstruction  for 
six  months.  At  the  time  of  examination  she  had  reached  a  point 
where  even  fluids  did  not  pass,  though  two  weeks  earlier  her 
physician  had  passed  on  two  occasions  a  stomach  tube.  The 
oesophagoscope  revealed  a  narrowing  of  the  gullet  ten  inches  from 
thi'  teeth  preventing  the  further  passage  of  the  instrument.  The 
mucous  membrane  was  a  deep  red  color,  but  smooth.  The  pos- 
terior wall  of  the  lower  pharynx  seemed  swollen  or  infiltrated. 
Two  days  later  the  swelling  of  the  lower  posterior  pharyngeal 
wall  was  distinctly  soft  and  fluctuating.  Under  cocaine  a  free 
incision  was  made  into  this,  and  at  least  a  pint  of  stinking 
greenish  pus  was  evacuated.  A  curved  uterine  sound  was  passed 
into  the  wound  and  entered  a  cavity  eight  inches  in  length  and 
posterior  to  and  parallel  with  the  oesophagus,  evidently  a  retr- 
oesophageal or  mediastinal  abscess,  possibly  caused  originally  by 
a  foreign  body.  The  cavity  was  lined  with  a  pyogenic  membrane. 
The  patient  improved  for  two  week's,  lint  at  the  end  of  four 
weeks  developed  a  septic  pneumonia  and  died. 

In  my  earlier  experiences  I  was  fearful  of  examining  the 
oesophagus  excepting  under  general  anaesthesia,  but  have  learned 
that  if  the  lower  pharynx  lie  well  anaesthetised  with  10^5  solution 
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of  cocaine,  the  oesophagoscope  can  be  readily  passed  withoul  much 
retching  or  discomfort.  Within  the  past  six  weeks  I  have  ex- 
amined the  oesophagus  of  two  men  in  the  office,  aged  fifty  and 
seventy  years,  using  cocaine,  one  of  the  patients  in  the  sitting 
position,  the  other  on  the  table,  and  neither  of  them  was  much 
disturbed  by  the  manipulal  ion. 

GASTR<  >SCOPF. 

There  were  six  gastroscopies,  four  times  for  diagnosis,  reveal- 
ing  ulcers   and   old   scars   and    localised    hyperaemias   distinctly 

seen.     In  two  cases  foreign  bodies  bad  passed  into  the  si ach 

from  the  oesophagus,  one  being  the  tin  whistle  previously  referred 
to.  The  other  was  a  penny  swallowed  by  a  two  year  old  child 
and  lodged  in  the  gullet  as  shown  by  the  radiograph.  After 
reaching  the  operating  room  the  mother  said  the  child  had  begun 
to  act  and  swallow  naturally  a  couple  of  hours  before.  The  ex- 
amination however  was  made,  but  the  penny  was  not  discovered 
either  in  the  oesophagus  or  stomach.  It  passed  two  days  later  by 
rectum. 

BR(  >NCH<  »SC<  >1'V. 

Of  the  thirty-one  ruses,  nine  were  bronchoscopies,  eighl  upper 
and  two  lower.  Three  were  for  foreign  bodies,  one  being  ;i  duck 
hone  lodged  in  the  second  subdivision  of  the  right  middle  bron- 
chus and  removed  by  upper  bronchoscopy,  one  a  fish  bone  lodged 
fur  three  weeks  in  the  trachea  of  an  eight  months'  infant,  and 
removed  by  lower  tracheoscopy. 

The  third  case  was  examined  several  months  ago  and  was  the 
seven  year  old  child  of  a  physician  in  a  neighboring  city,  who  was 
brought  to  me  six  months  ago.  This  child  gave  a  history  of  a 
persistent  spasmodic  cough,  which  elated  back  to  six  months  and 
followed  a  sudden  attack  of  dyspnoea  while  eating  popcorn.  The 
physical  signs  in  the  chest  were  negative,  but  from  the  history 
of  the  case.  ;i  foreign  body  probably  a  piece  of  popcorn  in  a 
bronchus  or  bronchiole,  was  diagnosed,  and  bronchoscopy  advised. 
This  was  done  under  ether.  Unfortunately  the  foreign  body  was 
nut  discovered.  The  next  day  and  for  the  following  five  days. 
while  in  the  hospital,  her  old  cough  quite  disappeared  and  we 
felt  that  the  foreign  body  had  possibly  been  dislodged  and  prob- 
ably removed  on  the  gauze  sponges  introduced  into  the  bronchus 
to  mop  the  secretions,  and  had  been  overlooked.     Within  a  week. 
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however,  the  cough  returned,  though  with  less  severity  and  per- 
sistence. Three  weeks  ago  her  father  wrote  that  the  child  had 
a  few  days  previously  coughed  up  the  foreign  body  which  proved 
to  be  a  piece  of  popcorn. 

Upper  bronchoscopy  was  done  six  times  for  purpose  of  diag- 
nosis and  treatment.  Three  for  diagnosis  of  bronchial  dyspnoea 
and  three  times  for  treatment  of  syphilitic  ulceration  revealed 
by  the  bronchoscope  in  a  previous  examination. 

The  remaining  cases  were,  one  for  diagnosis  proving  the  case 
to  be  an  angio-neurotic  edema  of  the  bronchus,  the  other  a  com- 
pression of  the  trachea  and  bronchi  by  enlarged  thyroid  and 
thymus  glands. 

Briefly,  these  thirty-one  cases  covered  a  fairly  wide  variety  of 
conditions.  Foreign  bodies  were  removed  under  the  guidance 
of  the  eye.  from  trachea,  bronchus  ami  oesophagus  and  seen  in 
the  stomach.  Under  any  other  method  than  the  one  under  con- 
sidi  ration,  these  patients  would  have  been  subjected  to  the  dan- 
ger of  groping  in  the  dark  with  dangerous  instruments,  or  bron- 
ehotomy  and  oesophagotomy  would  have  been  required  with  the 
chances  that  the  foreign  body  would  not  be  found,  and  that  the 
patient  would  die  from  the  operation. 

Hunting  for  a  foreign  body  in  the  bronchus  with  the  broncho- 
scope, is  at  times  a  most  difficult  task  and  may  result  unsuccess- 
fully. If  the  foreign  body  he  sufficiently  small,  it  may  be  drawn 
down  into  any  one  of  a  hundred  small  bronchioles  in  either  lung. 
consequently  a  small  foreign  body  might  be  looked  for  for  several 
hours  and  even  then  not  found.  The  search  in  the  absence  of 
any  definite  Localizing  signs,  such  as  an  A-Ray  picture,  a  localized 
pain,  rales,  dullness,  or  sensation  on  the  part  of  the  patient, 
should  be  made  systematically  beginning  with  the  right  main 
bronchus  and  following  up  the  various  subdivisions.  Lower 
bronchoscopy,  i.e..  through  a  tracheal  opening,  is  the  operation 
by  preference  when  the  foreign  body  is  a  sofl  object  like  a  bean, 
likely  to  break  into  pieces  while  being  abstracted,  or  a  body  so 
large  or  ragged  that  the  removal  between  the  cords  mighl  be 
impossible  or  very  dangerous  to  the  cords.  In  infants  and  young 
children,  K ill  inn  urges  its  preference.  One  should  always  be  pre- 
pared for  immediate  tracheotomy,  especially  in  children,  while 
doing  tipper  bronchoscopy.  A  foreign  body  in  the  oseophagus' 
should  be  found  with  the  oesophagoscope  before  any  attempt  at 
removal  or  pushing  il  into  the  stomach  is  made.  The  body  should 
be  located,  iis  size  and  nature  determined  with  the  eve,  and  the 
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decision  as  to  the  method  of  removal  decided  upon.  Ii  might 
be  besl  to  a1  once  grasp  ii  with  the  tube  forceps  and  remove  it 
along  with  the  oesophagoscope,  or  ii  mighl  be  necessary  to  reduce 
the  body  in  size,  as  Killi;in  did  in  a  case  of  a  Large  Vulcanite 
tooth-plate,  removing  it  in  pieces,  or  again  it  mighl  be  impossible 
to  remove  it  by  drawing  it  upward  without  risking  tearing  the 
oesophagus  and  producing  a  fatal  mediastinitis  or  abscess.  An 
oesophagotomy  might  be  necessary. 

The  greatest  and  broadesl  field  of  usefullness  of  these  endo- 
scopic tubes  lies,  however,  not  in  the  finding  and  removal  of 
foreign  bodies,  but  in  the  diagnosis  and  treatmenl  of  diseases 
affecting  the  lower  respiratory  and  upper  digestive  tracts.  One 
of  my  examinations  revealed  cicatricial  stricture  and  syphilitic 
ulcer  of  the  bronchi  clearing  up  a  diagnosis  of  bronchial  dyspnoea, 
revealing  a  condition  not  previously  suspected,  allowing  also  local 
applications  to  the  bronchial  ulcer.  In  a  uew-born  babe,  blue 
as  indigo,  bom  but  an  hour,  the  laryngoseopic  tube  spatula  re- 
vealed a  perfect  picture  of  the  larynx,  and  demonstrated  a 
trachea]  narrowing  from  pressure  by  an  enlarged  thyroid  gland 
When  this  obstruction  was  relieved  by  an  intubation  tube,  and  a 
soft  rubber  catheter,  the  dyspnoea  still  continued.  An  autops} 
confirmed  the  presence  of  a  large  thymus  compressing  the  bronchi 
and  a  large  goitre  pressing  on  the  trachea.  This  ease,  reported 
in  full  in  my  paper  previously  referred  to.  is  of  remarkable  in- 
terest and  shows  the  tolerancy  of  the  respiratory  trad  to  instru- 
mental  manipulation. 

In  the  ease  of  a  young  girl  of  fifteen  years,  with  typical 
attacks  of  suddenly  arising  bronchial  dyspnoea,  often  seemingly 
about  to  be  fatal,  and  existing  at  intervals  for  ten  years,  it  was 
thought  wise  to  make  a  bronchoscopic  examination  to  determine, 
if  possible,  any  local  bronchial  condition  that  might  be  responsible 
for  the  trouble.  Nothing  local  was  discovered  beyond  a  notice- 
ably swollen,  pale,  and  edematous  condition  of  the  whole  bron- 
chial mucous  membrane.  It  was  a  case  of  angio-neurotic  oedema 
of  the  bronchus.  Following  the  examination  there  was  less 
dyspnoea,  and  fewer  rales  than  before  and  she  showed  absolutely 
no  ill  effects  of  the  introduction  of  the  bronchoscope,  a  thing 
which  T  was  xcvy  fearful  of  before  undertaking  it. 

In  diseases  of  the  oesophagus,  difficulty  in  swallowing  is  the 
leading  symptom,  sometimes  the  only  one.  This  may  lie  pro- 
duced by  a  variety  of  conditions,  e.  g.,  spasmodic  and  organic 
strictures,  new  growth  in  the  oesophagus  or  external  to  it.  aneur 
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ism,  unsuspected  foreign  body,  etc.  Excepting  the  X-ray,  the 
only  instrument  heretofore  available  in  helping  arrive  at  a  diag- 
nosis was  the  bougie.  That  could  at  best  determine  only  the  fact 
and  the  locality  of  a  stricture,  a  fact  already  fairly  well  known 
from  the  history.  Now  with  the  oesophagoscope  we  can  actually 
see  the  stricture,  its  probable  nature,  can  remove  a  section  of 
.1  new  growth  for  microscopic  examination,  and  arrive  ;it  a  diag- 
nosis that  is  likely  to  be  correct.  If  a  small  ulcer  be  present  it 
can  lie  treated  locally,  if  organic  stricture  it  can  be  mechanically 
dilated,  and  sometimes  one  passage  of  the  oesophagoscope  will 
relieve   a   stricture   of  the   gullet   of  many  years   duration. 

Both  bronchoscopy  and  oesophagoscopy  can  be  done  under  co- 
caine anaesthesia  and  as  my  experience  and  confidence  has  in- 
creased. 1  have  found  that  the  need  of  a  general  anaesthetic 
is  not  as  frequent  as  I  had  formerly  supposed.  In  children  gen- 
eral anaesthesia  is  usually  necessary,  as  it  is  in  very  nervous 
adults.  As  we  improve  our  technique  fewer  of  these  nervous 
adults  will  require  to  be  put  under  a  general  anaesthetic. 

For  stomach  examinations  a  general  anaesthetic  is  probably 
always  indicated  because  the  stomach  docs  not  tolerate  with 
safety  the  required  examination,  and  the  consequent  retching  or 
vomiting  might  be  very  dangerous. 

General  surgeons  and  physicians,  as  well  as  the  great  majority 
of  laryngologists  are  apparently  still  to  a  great  extent  unaware  of 
the  fact  that  the  trachea  and  the  bronchial  tree  down  to  the  third 
subdivision  of  the  bronchus,  are  as  open  to  ocular  inspection  as  is 
the  interior  of  the  nose  through  the  nasal  speculum,  or  the  larynx 
with  the  laryngeal  mirror.  I  am  confident  that  I  have  seen  the 
bronchial  mucous  membrane,  the  bronchial  bifurcations  and  divi- 
sions, down  to  the  small  bronchioles,  as  clearly,  yes  more  clearly, 
than  the  nasal  mucous  membrane  and  the  turbinate  bodies  of  the 
nose  are  usually  seen  by  reflected  light.  The  oesophagus  can  be 
examined  from  its  pharyngeal  to  its  cardiac  end  with  as  great 
minuteness,  and  as  clear  an  observation  of  its  condition  made.. as 
of  the  larynx  by  our  usual  method  of  laryngoscopic  examination. 
Not,  it  is  true,  with  as  great  ease,  hut  with  as  great  thoroughness. 
Either  will  at  limes  fail  to  he  satisfactory.  It  is  possible  to  ex- 
amine the  gastric  mucosa  in  the  greater  part  of  its  extent,  obtain- 
ing as  accurate  information  of  the  mucous  membrane  of  that 
organ,  as  we  very  often  obtain  of  the  aaso-pharynx  when  we  ex- 
amine the  latter  organ  with  the  post  nasal  mirror.  It  is  certainly 
much   more  difficult,   and  requires  much  longer  time   to  examine 
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the  stomach  Hum  it  docs  to  examine  the  uaso-pharynx,  but  grant- 
ed thai  we  want  the  information  and  are  willing  to  make  the 
effort  necessary  to  obtain  it.  then  I  say  we  can  often  obtain  as  ac- 
curate information  by  the  eye,  of  the  condition  of  the  stomach,  as 
we  frequently  do  of  the  naso-pharynx.  We  do  no1  always  gel  a 
satisfactory  view  of  the  uaso-pharynx.  So  it  is  and  will  be  in 
examining  the  stomach.  Many  will  he  examined  satisfactorily; 
in  a  minority  the  result  will  he  unsatisfactory.  Then  again,  we 
have  all  of  us  examined  thousands  of  noses,  thousands  of  throats, 
and  are  all  more  or  less  familial-  with  the  various  conditions  of 
health  and  disease  of  these  familiar  organs  and  can  from  Long 
Pamiliarity,  in  the  greal  majority  of  cases,  read  their  condition 
aright.  When,  however,  we  come  to  examine  the  Living  bronchus, 
oesophagus  and  stomach,  we  are  dealing  with  new  territory.  We 
must  acquire  practice  and  technique  in  the  handling  of  the  instru- 
ments, we  must  see  cases  sufficiently  often  to  become  familiar 
not  alone  with  the  appearance  of  abnormal  conditions  hut  with 
normal  ones  as  well. 

Many  practical  difficulties  are  nui  with  in  making  these  various 
examinations.  The  secret  ions  in  the  bronchi  may  he  very  profuse, 
requiring  constant  mopping,  there  may  he  difficulty  in  keeping 
the  oesophagoseope  and  gastroscope  i'vee  of  stomach  contents, 
fluids,  mucus,  etc.  The  suction  pump  has  to  he  kept  going,  some- 
times almost  constantly.  In  some  cases  there  is  difficulty  with  the 
anaesthetic.  In  others  the  greatesl  trouble  is  with  the  use  of  the 
gag  and  the  holding  of  the  epiglottis  forward  and  the  larynx 
open,  in  one  case  it  was  almost  mechanically  impossible  to  get 
the  tube  into  the  trachea  because  of  the  prominent  upper  incisor 
teeth,  and  seemingly  a  partial  anchylosis  of  the  jaw.  preventing 
the  wide  opening  of  the  mouth. 

The  tubes  are  necessarily  long,  rather  difficult  to  prepare  and 
sterilize,  the  forceps  are  slender  and  easily  broken,  the  cotton 
and  gauze  carriers  have  to  be  constantly  changed  and  care  taken 
that  the  gauze  is  sufficiently  fastened  to  prevent  its  dropping  off 
in  a  bronchus,  the  electric  current  and  small  lamps  produce  trou- 
bles of  their  own  at  inopportune  moments.  The  intense  straining 
of  the  eye  to  see  as  it  .looks  down  the  lone-  tube  is  very  tiring. 
In  many  case  the  work  is  most  laborious  and  exhausting,  especial- 
ly in  cases  where  general  anaesthesia  is  employed.  Often  two  and 
three  hours  are  occupied  with  a  single  case.  Every  moment  is 
one  of  concentrated  care  and  anxiety.  But  notwithstanding  all 
this,  when  the  foreign  body  is  found  and  removed,  when  tb<?,  diag- 


qqo  THOMAS    H.     HALSTED. 

nosis  of  the  diseased  condition  is  made  clear  or  perhaps  the  local 
treatment  made,  all  the  difficulties,  none  of  which  are  insuperable, 
are  forgotten,  and  in  its  place  there  is  a  satisfying  sense  of  some- 
thing accomplished  which  could  not  have  been  done  in  any  other 
v-ay. the  sense  of  a  tangible  and  important  result  obtained. 


PAPER: 

SOME  OBSERVATIONS  ON  ESOPHAGEAL  CASKS  AND  THE 
PRESENTATION  OF  TWO   NEW   [NSTRUMENTS. 

By    HARRIS    PEYTON   MOSHER,   M.    D.,    Boston. 

As  the  title  of  this  paper,  ••Some  Observations  on  Esophageal 
Cases  and  the  Presentation  of  Two  New  Instruments, "  indicates, 
I  have  attempted  neither  a  wholly  connected  nor  an  exhaustive 
article.  1  wish  to  cite  briefly  certain  cases  which  have  taught 
me  much,  to  discuss  somewhat  the  methods  of  examination  of  the 
esophagus,  to  comment  on  the  instruments  used  for  tins  purpose 
and  to  present  two  new  ones.  The  most  frequent  esophageal 
cases  are  eases  of  retained  foreign  bodies  and  cases  of  malignant 
disease.  My  cases  are  for  the  most  pari  of  these  two  kinds. 
The  majority  of  the  foreign  bodies  were  either  coins  or  buttons; 
the  cases  of  malignanl  disease  were  cases  of  epithelioma.  The 
button  and  coin  cases  occurred  in  children.  They  led  to  no 
fatalities  and  in  some  instances  were  somewhat  amusing,  at  least 
after  they  were  over.  The  cases  of  malignant  disease,  on  the 
contrary,  occurred  in  adults  and  were  all  tragedies. 

1  shall  speak  first  of  the  methods  of  examination,  next  of  malig- 
nant disease,  then  of  the  button  and  coin  cases  and  close  by  the 
presentation  of  the  new  instruments. 

THE    METHODS    OF    EXAMINATION. 

It  is  very  awkward  and  fatiguing  to  examine  the  esophagus 
with  the  patient  on  a  table  of  the  usual  height.  In  working  upon 
a  new  growth  at  the  upper  end  of  the  esophagus  it  is  necessary 
to  lower  the  patient 's  head  so  that  blood  may  not  be  aspirated 
into  the  trachea.  This  forces  tin1  operator  onto  his  knees  and  to 
the  floor.  All  this  may  be  avoided  by  placing  the  operating  table 
and  the  etherizer  upon  a  platform  while  the  examiner  stands  on 
the  floor.  (Fig.  1.)  Raising  or  lowering  the  head  of  the  table 
easily  brings  the  mouth  of  the  patient  at  the  most  convenient 
height.  The  use  of  the  platform  uives  the  examination  a  more 
surgical   appearance  than  the  kneeling  and  sprawling  method. 

The  ease  of  the  examination  of  the  esophagus  depends  upon 
the  character  of  the  patient's  neck,  and   the  presence  or  the  ab- 
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sence  of  the  teeth,  but  most  of  all  upon  the  formation  of  the 
lower  jaw.  The  ideal  neck  for  the  examination  is  found  in  thin, 
emaciated  people  without  teeth.  The  lower  jaw  should  be  wide, 
and  move  forward  easily.  The  examination  is  frequently  trouble- 
some or  difficult  when  the  neck  is  short  and  fat,  when  the  muscles 
are  very  firm,  when  nil  the  teeth  are  in  place  and  when  the  lower 
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Photograph  to  illustrate   the  platform   upon    which   the   operating   table   is 
placed    for    the   examination   of   the    esophagus.      The   examiner    stands    on    the 
floor. 


jaw  is  narrow  and  fan  be  forced  forward  but  slightly.  In  such 
cases  the  introduction  of  a  Large  tube  may  be  impossible  or  at- 
tended with  considerable  trauma. 

Next  to  the  lower  jaw  the  most   trouble  in  the  examination   is 
given  by  the  teeth.     First  teeth  in  children,  loose  or  missing  teeth 
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in  adults,  crown  and  bridge  work  .-ill  worry  and  hinder  the 
operator.  The  long,  open  speculum  for  the  examination  of  tin' 
upper  end  of  the  esophagus,  unless  it  is  used  with  care,  can  loosen 
or"  even  extrael  the  teeth  against  which  it  gets  its  leverage.  In 
easting  aboul  for  something  to  remedy  this  defect  I  thoughl  of 
using  the  trays  which  dentists  employ  for  taking  impressions  of 
the  teeth.  These  are  made  of  malleable  metal  and  come  in  a 
greal  variety  of  sizes.  They  have  the  further  advantage  that 
they  are  inexpensive.  For  our  purpose  four  trays  are  sufficient 
to  tit  all  months.  The  tray  effectively  guards  the  upper  teeth. 
By  it,  gaps  in  the  teeth  are  bridged  over  and  loose  teeth,  and 
crowns  and  bridge  work  are  protected  from  the  operator,  while 
the  operator  in  turn  is  protected  from  ragged  and  infected 
stumps.     The  tray   is  so  thin   that   it   causes   but  a   slighl    loss  of 


FIG.     2. 

Impression    Tray.      This    is    an    ordinary    dental    impression    tray    with    the 
handle  cut  off  and  the  forward  part  of  the   tray   thinned  down. 


space.  When  the  tube  is  in  place,  if  the  operator  prefers,  the 
tray  can  be  taken  out.  In  my  work  the  tray  tills  a  long  felt 
want.     (Fig.  2.) 

Not  only  is  the  absence  of  one  or  both  sets  of  teeth  a  help  to 
the  examination,  but  the  absence  merely  of  the'  lateral  teeth  also 
aids  very  greatly.  Fortunately,  the  molar  teeth  on  one  or  both 
sides  are  frequently  wanting.  The  examiner  should  always  look 
for  the  presence  of  such  a  gap  and  utilize  it  by  letting  the  esopha- 
geal tube  rest  there. 

I  prefer,  when  1  can.  to  examine  the  esophagus  under  ether. 
The  rush  of  the  clinic  is  not  conducive  to  patience,  and  without 
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a  liberal  supply  of  this  virtue  a  satisfactory  esophageal  examina- 
tion under  cocaine  cannot  usually  he  secured.  Further,  my 
Liking  for  large  tubes  which  cannot  be  introduced  without  ether 
has  led  me  to  prefer  examinations  under  an  anesthetic.  A  nega- 
tive finding  under  cocaine  is  of  but  little  value,  whereas  a  nega- 
tive finding  under  ether  and  with  the  use  of  a  large  tube  means 
something. 

THE    METHOD    OF    INTRODUCING    THE    ESOPHAGEAL    TUBE., 

The  easiest  method  of  introducing  the  esophageal  tube  is  to 
have  the  head  of  the  patient  hanging  over  the  end  of  the  table 
and  to  guide  the' point  of  the  tube  into  place  with  the  forefinger. 
With  the  patient's  head  but  moderately  extended  so  that  the 
cricoid  cartilage  is  movable  and  so  that  the  front  face  of  the  sixth 
cervical  vertebra  is  not  made  too  prominent,  the  left  forefinger 
is  pushed  as  far  below  the  arytenoids  as  possible  and  an  attempt 
made  to  push  the  cricoid  cartilage  forward.  The  point  of  the 
tube  is  then  carried  down  into  the  right  pyriform  sinus  behind 
the  ringer  and  made  to  follow  along  its  tip  to  the  opening  of  the 
esophagus.  The  procedure  is  really  an  intubation  of  the  esopha- 
gus. Should  there  be  a  sufficient  gap  in  the  molar  teeth  on  the 
right  side,  when  the  point  of  the  tube  is  well  engaged  the  shaft 
of  the  tube  should  he  made  to.  lie  in  it.  If  this  fortunate  gap 
should  happen  to  be  on  the  left  side  it  is  better  to  start  the  tube 
in  the  left  pyriform  sinus.  The  finger-tip  introduction  of  the 
esophageal  tube  will  practically  always  succeed.  Some  operators 
use  this  method  exclusively.  I  do  not  for  two  reasons;  first, 
because  I  like  to  examine  the  upper  end  of  the  esophagus  before 
the  tube  is  introduced;  second,  because  I  use  a  larger  tube  than 
can  be  easily  introduced  by  this  procedure. 

THE  COMPARATIVE  VALUE  OF  LARGE  AND  SMALL  TUBES. 

In  examining  the  esophagus  it  is  important  to  use  as  large  a 
lube  as  the  esophagus  under  examination  can  be  made  to  take. 
The  esophagus  is  a  much  larger  structure  than  we  are  accustomed 
to  think  it  is.  On  this  account  the  tubes  commonly  employed 
are  too  small.  In  cases  where  it  is  possible  to  introduce  only  :i 
small  tube  the  examination  may  be  fortunate  and  satisfactory, 
lint  the  chances  of  obtaining  a  successful  examination  are  so 
much  greater  if  a  large  oval  tube  is  introduced  that  reasonabli 
attempts  should  always  be  made  to  do  so.     The  end  of  a   small 
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tube  readily  skims  over  with  secretion  in  spite  of  the  auxiliary 
aspirating  tube,  and  the  small  tube  has  to  be  systematically 
moved  from  side  to  side  in  order  to  explore  the  whole  of  the 
esophageal  wall.  A  large  oval  tube,  on  the  contrary,  renders 
the  walls  more  tense  and  obliterates  the  longitudinal  folds  and 
causes  the  esophagus  to  stand  open  for  some  inches  ahead.  A 
small  or  medium-sized  tube  will  readily  pass  over  coins  and  hut- 
tons  without  touching  them,  while  objects  like  fish-bones  or  pins 
are  even  easier  to  miss.  The  large  oval  tube  is  the  one  best  fitted, 
on  anatomical  grounds,  Tor  entering  and  distending  the  esopha- 
gus. If  you  once  try  the  experiment  of  using  a  small  or  a  me- 
dium-sized tube  and  then  replace  it  by  a  large  oval  one.  you  will 
never  again  use  the  small  tube  in  cases  in  which  it  is  possible  to 
introduce  the  larger  one.  We  all  dislike  to  give  a  patient  a  sore 
throat,  hut  if  the  purpose  of  the  examination  is  to  delect  and  to 
remove  a  small  objed  like  an  impacted  pin  or  a  fish-bone,  to  de- 
termine the  location  of  an  esophageal  pouch,  or  to  discover  the 
presence  of  beginning  cancer,  large  tubes  are  so  much  more  satis- 
factory, that  1  consider  the  unavoidable  trauma,  all  things  con- 
sidered, a  somewhat  trivial  accompaniment.  Nevertheless,  a 
method  of  always  introducing  the  large  tubes  without  having  an 
annoying  sore  throal  afterwards  is  a  thing  to  he  desired  and  for 

which    we  should   seek'. 

The  esophagus  in  the  region  of  the  cricoid  cartilage  is  by  far 
the  hardest  part  to  examine.  It  is  in  examinations  in  this  locality 
that  the  open  speculum  is  of  the  most  service.  Of  course  it  is 
harder  to  pass  a  large  tube  by  the  cricoid  than  a  small  one.  The 
difficulty  in  the  introduction  of  the  large  tube,  however,  can  in 
most  instances  lie  overcome  by  placing  the  head  of  the  patient 
in  the  lateral  position  and  by  making  room  for  the  point  of  the 
tube  by  using  the  open  speculum.  So  far  this  procedure  has 
failed  me  but  once.  In  employing  this  method  as  soon  as  the 
tube  is  well  engaged  behind  the  cricoid  cartilage,  the  head  of  the 
patient  should  he  turned  upright  and  carefully  brought  over  the 
end  of  the  table.  1'nless  there  is  disease  of  the  upper  part  of  the 
esophagus,  the  tube  can  now  be  carried  down  easily  by  sight. 
The  lumen  of  the  esophagus,  seen  through  a  large  tube,  appears 
not  as  a  small  black  central  rosette,  opening  and  shutting  with  in- 
spiration, hut  the  esophagus  stands  open  for  an  inch  or  two  he- 
yond  the  end  of  the  tube,  before  it  narrows  down  to  the  cus- 
tomary  central  rosette.  The  opening  and  shutting  with  inspira- 
tion in  a  great  measure  disappears. 
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For  over  a  year  I  have  experimented  with  the  lateral  position 
and  the  open  speculum.  This  method  of  examination  I  have 
found  to  be  of  increasing  service  for  the  direct  inspection  of  the 
pyriform  sinuses  and  of  the  upper  end  of  the  esophagus.  It  will 
disclose  the  presence  of  tumors  in  this  region,  and  it  permits 
considerable  operative  work  upon  malignant  disease  situated  at 
or  behind  the  cricoid  cartilage.  In  favorable  eases  the  esophagus 
can  be  inspected  to  within  half  an  inch  of  the  clavicle..  I  habit- 
ually use  the  lateral  position  and  the  open  speculum  for  starting 
the  introduction  of  the  large  oval  tubes.  It  is  not  so  valuable 
for  the  inspection  of  the  larynx,  yet  in  about  one-half  of  the 
cases  the  open  speculum  used  in  this  position  will  expose  the 
larynx  satisfactorily  if  pressure  is  made  on  the  thyroid  cartilage 
from  the  outside  so  that  the  vocal  cords  are  pushed  back  into 
tlse  field  of  vision.  The  advantage  of  the  open  speculum  is  that 
it  has  no  hood  and  so  can  be  carried  down  into  place  without 
obstructing  the  landmarks  which  must  be  passed.  When  the 
impression  tray  is  used  there  is  no  longer  any  danger  to  the  teeth. 
Recently  1  found  the  open  speculum  and  the  lateral  position  very 
satisfactory  for  the  removal  of  an  open  safety  pin.  point  up.  in 
the  lower  pharynx  of  an  infant  of  seven  months.  About  half  the 
pin  was  behind  the  cricoid  cartilage.  I  could  see  the  whole  of 
the  pin  except  where  the  prong  was  embedded  beneath  the 
mucous  membrane.  The  ability  to  see  so  readily  made  the  ex- 
traction of  1  lie  pin  easy. 

MALIGNANT    DISEASE. 

Malignanl  disease  of  the  esophagus  is  rarely  treated  success- 
fully. On  this  account  the  subject  is  a  dreary  one.  The  only 
hope  for  such  cases  lies  in  an  early  diagnosis.  This  can  now  lie 
obtained.  Notwithstanding  the  gloomy  outcome  of  the  majority 
of  these  cases,  we  should  persist  in  examining  them,  because  if 
we  do  we  shall  be  rewarded  now  and  then  by  finding  a  case 
which  is  favorable  for  operation.  "What  I  am  constantly  hoping 
lo  come  upon  is  a  patient  who  shows  a  small  growth  on  the  pos- 
terior wall  of  the  esophagus  back  of  the  cricoid  cartilage,  or  a 
growth  in  this  vicinity  of  a  low  grade  of  malignancy.  In  order 
that  such  cases  ma\  be  detected,  it  is  necessary  that  the  medical 
profession  should  be  impressed  with  the  importance  of  sending 
any  case  of  difficulty  in  swallowing  for  an  early  and  prompt  ex- 
amination.     Hoarseness  of  any  duration  in  a  person  of  middle  life 
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a1  once  arouses  the  suspicion  of  cancer  of  the  larynx,  persistenl 
difficulty  in  swallowing  in  a  person  of  like  age  should  as  prompt- 
ly raise  1  he  question  of  cancer  of  the  espohagus 

In  the  examination  of  malignant  disease  we  are  usually  satis- 
fied to  locate  the  tumor  and  to  take  out  a  piece  for  the  micro- 
scope. Sometimes,  in  addition,  we  remove  as  much  of  the  pro- 
jecting tumor  mass  as  we  can  in  order  to  give  more  room  for 
swallowing.  After  tins  we  content  ourselves  with  the  occasional 
passing  of  bougies.  I  think  that  we  are  in  a  position  to  go  a 
iittle  farther  than  this.  The  examination  of  the  new  growth  is 
not  complete  unless  we  know  not  only  its  location  and  character, 
hut  also  the  distance  which  it  extends  down  the  esophagus  and 
whether  or  not  there  are  other  growths  below  the  first  one.  In 
considering  the  question  of  operation,  these  are  vital  points. 
The  attempt  therefore  should  he  made  to  gain  this  information. 
This  is  besl  done  in  the  following  manner:  First  find  the  tumor 
using  a  large  tube,  and  then  remove  as  many  of  the  projecting 
masses  of  the  growth  as  is  possible.  If  the  lumen  of  the  stricture 
permits  it.  or  can  he  dilated  sufficiently,  a  smaller  tube  should 
he  passed  down  the  large  one  and  through  the  stricture  into  the 
esophagus  beyond.  By  doing  this  the  vertical  extent  of  the 
cancer  can  be  determined,  as  well  as  the  presence  of  absence  of 
another  focus  of  disease  further  down.  I  am  Cully  aware  that 
it  is  not  always  possible  to  carry  out  this  procedure,  hut  it 
should  be  the  rule  to  try  to  do  it. 

.Much  help  in  settling  the  question  of  the  advisability  of  op- 
eration in  these  cases  can  be  secured  by  the  routine  examination 
of  the  neck  and  chest  with  the  X-ray.  By  this  means  it  is  readily 
determined  how  much  the  ueighboring  cervical  and  bronchial 
glands  are  infiltrated.  In  two  cases  of  malignant  disease  I  found 
the  right  pyriform  sinus  obliterated  at  the  point  where  it  merges 
into  the  esophagus.  In  one  of  the  cases  the  right  half  of  the 
cricoid  cartilage  was  glued  to  the  posterior  esophageal  wall. 
This  of  course  may  have  been  a  chance  happening,  hut  the  thought 
occurred  to  me  as  to  whether  or  not  the  lymphatics  of  the  right 
side  of  the  esophagus  carry  the  extension  of  .malignant  disease 
more  easily  than  those  of  the  left.  This  is  purely  speculative, 
but  there  is  a  practical  point  to  he  had  in  remembering  these 
findings.  Tn  cancer  eases,  whenever  the  esophageal  tube  does  not 
readily  pass,  it  is  well  to  leave  the  middle  line  in  the  hope  of 
finding  an  opening  on  the  right  or  on  the  left. 

In   closing  these   brief  observations  upon   malignant   disease  T 
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wish  to  cite  a  recent  case.  It  is  the  only  one  of  the  kind  which 
]  have  seen.  The  condensed  history  is  as  follows:  A  mulatto, 
56  years  old,  had  noticed  difficulty  with  swallowing  for  six 
months.  The  symptoms  gave  him  but  little  trouble  until  three 
weeks  hefore  J  saw  him.  At  that  time  lie  began  to  cough  badly. 
to  have  offensive  expectoration,  and  the  difficulty  in  swallowing 
became  extreme  When  he  came  to  me.  for  thirty-six  hours  he 
had  been  unable  to  swallow  even  water.  The  laryngeal  examina- 
tion showed  a  few  wartlike  growths  on  the  posterior  pharyngeal 
wall  above  the  larynx,  and  paralysis  of  the  right  vocal  cord.  Ex- 
amination under  ether  disclosed  an  ulcerated  mass  in  the  esopha- 
gus b;ick  of  tbe  cricoid  cartilage.  The  right  half  of  the  opening 
of  the  esophagus  was  obliterated.  After  considerable  trying, 
the  esophagus  w;is  entered  by  way  of  the  lefl  pyriform  sinus. 
;iiid  a  bougie  was  carried  easily  down  to  the  stomach.  The  strict- 
ure was  stretched  with  the  mechanical  dilator  up  to  45  P.  The 
clinical  picture  was  typical  of  carcinoma  and  the  clinical  diag 
nosis  was  confirmed  by  the  microscopical  findings  in  the  tissue 
removed. 

When  the  patient  recovered  from  ether  \  was  surprised  and 
disappointed  that  he  did  not  swallow  any  better  than  he  did  before 
the  dilatation  of  the  stricture.  The  attempt  to  pass  a  stomach 
tube  was  not  successful.  Every  effort  to  take  water  was  fol- 
lowed by  violent  coughing  and  strangling,  and  the  expulsion  of 
foul,  slightly  brownish  mucus  and  sputum.  Soft  food  caused 
less  violent  coughing,  but  it  was  rejected  almost  immediately. 
The  examination  of  the  lungs  revealed  a  patch  of  dullness  over 
the  right  apex,  and  fine  rales  generalized  over  both  lungs.  The 
X-ray  showed  a  large  mass  between  the  inner  ends  of  the  clavicles 
and  showed  also  that  the  right  apex  was  somewhat  opaque.  Tin1 
examination  of  the  sputum  showed  no  tubercle  bacilli,  but  gave 
a  few  elastic  fibers.  On  account  of  the  intense  coughing  and 
strangling  whenever  the  patient  attempted  to  swallow  water, 
and  on  account  of  the  abundant  and  font  expectoration  and  the 
presence  in  it  id'  elastic  fibers,  a  probable  diagnosis  was  made  of 
gangrene  of  the  lung  following  a  fistula  from  the  esophagus  into 
the  trachea.  The  patient  was  fed  by  enemata.  At  the  end  of 
;i  week  he  died  suddenly.  The  autopsy  showed  a  fistula  about 
two  inches  and  a  half  long  and  half  an  inch  wide  between  the 
esophagus  and  the  trachea.  It  extended  from  the  lower  edge  of 
the  larynx  nearly  to  the  clavicle.  Opposite  the  lower  part  of  the 
fistula    in   the   apex    of  the   righl    lung  there   was   ;i   gangrenous 


OBSERVATIONS  ON  ESOPHAGEAL  OASES. 


40  J 


cavity. the  size  of  a  lien's  egg.  This  connected  freely  with  the 
fistula.  The  esophagus  below  the  fistula  was  free  from  disease. 
Gangrene  of  the  lung  due  to  a  fistula  between  the  trachea  and 
the  esophagus  is  oot  an  uncommon  termination  of  cases  of  cancer 
of  the  esophagus,  but,  as  I  said  before,  this  is  the  first  case  of  the 


FIG.     3. 

Autopsy  specimen  from  a  case  of  carcinoma  of  the  esophagus  with  a 
fistula  into  the  trachea  at  the  level  of  the  clavicles  and  gangrene  of  the 
apex  of  the   right   lung.      View  from  behind. 

a     Fistula   into    trachea. 

b      Carcinoma. 

c     Descending   aorta. 

d     Area  of  gangrenous   cavity   in   apex  of  lung. 

e     Esophagus  laid  open. 
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kind  which  I  have  seen.  This  case  emphasized  the  following 
points :  If  a  patient  has  cancer  of  the  esophagus,  the  physician 
should  suspect  the  presence  of  a  fistula  connecting  the  esophagus 
and  the  trachea  whenever  there  is  abundant  and  foul  sputum 
and  when  the  swallowing  of  water  causes  intense  coughing  and 


a 


FIG. 


\utoi.sv    specimen    from    a    case    of    carcinoma    of    the    esophagus    with   a 
stula   into   the   trachea    at    the   level    of   the   clavicles  and    gangrene   oi    the 


apex   of   the    right    lung.      View    from    the    front, 
a     Mass    of   carcinomatous    glands. 
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strangling.  Further,  the  examination  of  the  trachea  in  this  ease 
with  a  clean  tube  would  have  revealed  the  fistula,  although  it 
was  not  recognized  through  the  esophageal  tube.  The  anterior 
wall  of  the  esophagus  and  the  posterior  wall  of  the  trachea  lie 
one  on  the  other  until  the  trachea  bifurcates.  Therefore,  when- 
ever the  examination  of  the  upper  end  of  the  esophagus  is  im- 
possible or  unsatisfactory  much  information  can  be  obtained  by 
examining  the  posterior  wall  of  the  trachea  through  a  tube 
passed  between  the  vocal  cords. (See  Figs.  3  and  4.) 

('((INS  AND  BUTTONS  IN  THE  ESOPHAGI'S. 

With   coins   and    buttons   lodged   in  the   esophagus    1    have    had 
some     humiliating    but    enlightening    experiences.     Two    things 


A  Case  of  Carcinoma  of  the  Esophagus. — X-ray  showing  a  large  mass  of 
carcinomatous  glands  between  the  inner  ends  of  the  clavicles,  and  opacity 
of  the  apex  of  the  right  lung  due  to  a  gangrenous  cavity.  (See  figures  3 
and   4.) 

a     Gangrenous  cavity. 

b     Mass   of   glands. 


about  such  cases  have  impressed  me  especially;  that  it  is  easy 
for  the  examining  tube  to  pass  a  coin  or  a  button  without  hitting 
it  and  without  the  examiner  discovering  it.  and  that  the  esopha- 
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gus  is  either  larger,  or.  what  amounts  to  the  same  thing,  is  more 
distensible  than  we  have  been  taught  to  consider  it.  My  earliest 
ease  opened  my  eyes  to  the  first  point.  I  failed  to  find  a  coin 
which  the  X-ray  showed  to  be  lying  a  little  below  the  cricoid 
cartilage.  In  this  instance  a  good-sized  tube  was  passed  fruit- 
lessly all  the  way  to  the  stomach.  The  assistant  was  instructed 
to  have  another  X-rav  taken  before  the  child  came  out  of  ether. 


FIG.     5. 

Photograph    to    illustrate    the   position    of    the    esophagoscope    for    nndinj 
coins  or  buttons  lodged  behind  the  cricoid  cartilage. 


This  second  plate  showed  that  the  coin  was  lying  undisturbed 
in  its  original  position.  Seeing  this  the  assistant  could  not  resist 
the  temptation  to  pass  the  old-fashioned  coin  catcher.  He  did 
so  and  brought  up  the  coin,  and  the  next  morning  produced  it 
with  a  poorly  concealed  expression  of  pride.     He  apologized,  of 
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course,  but  the  case  was  ended,  except  for  the  feeling  of  humility 
which  has  persisted  with  me  in  regard  to  coin  cases  ever  since. 
I  have  seen  the  examining  tube  pass  a  coin  or  button  not  only 
at  the  upper  end  of  the  esophagus,  but  also  at  the  Lower  end. 
The  ease  with  which  this  may  happen  is  a  strong  argument  for 
employing  as  large  a  lube  as  the  esophagus  will  take.  If.  how- 
ever, the  esophagus   is   being  searched   with   a    relatively   small 


FIG.     6. 

Photographs  (actual  size)  of  four  buttons  swallowed  and  passed  by 
children    of   various    ages. 

Button  No.  1  is  a  mother-of-pearl  hut  ton.  one  inch  and  a  sixteenth  in 
diameter.  This  was  swallowed  and  passed  in  a  few  days  by  a  child  eight 
years  old.  It  gave  no  symptoms.  A  year  later  this  same  child  swallowed 
and    passed    without    symptoms    a    silver    titty-cent    piece. 

Button  No.  2  is  a  mother-of-pearl  button,  one  inch  in  diameter  and  about 
a  sixteenth  of  an  inch  thick.  This  was  swallowed  by  a  baby  one  year  old. 
Examination  with  the  esophagoscope  failed  to  find  the  button  but  pushed 
it  into  the  stomach.  The  button  passed  through  the  pylorus  and  the 
remainder  of  the  intestinal  canal  without  symptoms  and  was  discharged 
within    three  days. 

Button  No.  3  is  a  black  bone  button  which  was  retained  in  the  esophagus 
of  a  boy  one  year  and  seven  months  old,  thirteen  weeks,  and  then  was  dis- 
charged. 

Button  No.  4.  This  is  a  metal  button.  It  was  swallowed  by  a  girl  one 
year  and  seven  months  old.  Its  course  through  the  intestinal  canal  is 
shown   by    the    reproductions   of   the   X-ray    plates. 

tube  and  the  coin  is  not  soon  located,  the  following  sign  is  of 
service  in  order  to  tell  when  the  tube  is  in  the  vicinity  of  the 
foreign  body.  Wherever  the  esophagus  is  empty  it  collapses 
ahead  of  the  tube  to  a  small,  dark,  central  rosette;  when,  how- 
ever, the  tube  approaches  the  coin,  the  dark  central  rosette  which 
represents  the  lumen  of  the  esophagus  disappears  and  its  place 
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is  taken  by  a  darker,  oval  transverse  slit.  At  the  place  where 
this  occurs  the  foreign  body  is  lying,  the  oval  slit  being  due  to 
the  fact  that  the  coin  at  this  point  holds  the  walls  of  the  esopha- 
gus apart  and  at  the  same  time  casts  a  dense  shadow. 

When  searching  for  a  coin  which  the  X-ray  shows  to  be  lodged 
back  of  the  cricoid  cartilage,  if  the  coin  is  not  seen  readily  it  is  a 
useful  expedient  to  elevate  the  handle  of  the  esophagoscope  so 
that  the  end  of  the  tube  points  sharply  towards  the  vertebral 
column.  (Fig. 5.)  By  adopting  this  procedure  I  finally  discovered 
and  removed  a  Chinese  coin  from  the  esophagus  of  the  four-year- 
old  daughter  of  a  physician.  \  have  been  grateful  to  this  pro- 
cedure ever  since  because  the  tube  had  repeatedly  passed  the 
coin   which   the   X-ray,   held   beside   me   bv   another  nhvsician.   a 


FIG.     7. 
Button  No.  5.     This  is  a  side  view  of  the  button  figured  as  Button  N<>.    1. 

friend  of  the  father,  clearly  showed  to  be  lodged  back  of  the 
cricoid  cartilage,  so  that  my  embarrassment  was  rapidly  becom- 
ing extreme. 

THE  DIAMETER  OF  THE  ESOPHAGUS. 

The  second  point  about  coin  and  button  cases  gathered  from 
my  experiences  relates  to  the  diameter  of  the  esophagus  and  to 
its  distensibility.  We  are  always  surprised  to  find  how  small  the 
larynx  is  in  an  infant,  and  from  this  we  imagine  that  the  esopha- 
gus is  proportionately  small.  I  am  constantly  surprised,  how- 
ever, to  find  how  large  it  is.  Some  four  or  five  years  ago,  when 
I  first  began  to  use  esophageal  tubes,  one  of  the  surgeons  of  our 
staff  asked  me  to  see  with  him  a  year  old  baby  who  had 
swallowed  a  flat,  mother-of-pearl  button.  (Fig.  No..  6.)  The  hap- 
penings before  I  saw  the  child  were  rather  typical.  Perhaps 
yon  will  say  the  same  of  those  which  follow.  On  reaching  the 
child  the  surgeon  passed  his  finger  into  the  throat  and  felt  the 
button.  Then  he  attempted  to  grasp  and  remove  it  with  the 
old-fashioned  curved,  esophageal  forceps,  but  the  manoeuvre 
failed.      At    this  juncture   I    was   asked   to  see   the  case.      A   satis- 
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factory  X-ray  had  not  been  obtained,  so  the  position  of  the  button 
was  not  known.  Before  the  ether  was  started  for  my  examina- 
tion the  surgeon  said  that  he  would  like  to  pass  a  soft  rubber 
catheter  in  order,  if  possible,  to  Locate  the  button.  He  did  this, 
and   the   catheter   went   down    easily   without    striking   anything. 


FIG.     8. 

(Figures  8  to  11  are  reproductions  of  X-ray  plates  (retouched)  showini; 
the  time  taken  by  a  metal  button  seven-eighths  of  an  inch  in  diameter  to 
pass  through  the  intestinal  canal  of  a  child  one  year  and  seven  months 
old).  The  first  plate  shows  the  button  at  the  level  of  the  clavicles.  The 
button   lodged   here   three  days. 


The  child  was  then  etherized  and  T  had  my  try.  but  found  noth- 
ing. The  button  was  passed  by  rectum  in  the  next  twenty-four 
hours.  Between  us  this  button  was  forced  into  the  child's 
stomach.     T  have  yet  hardly  gotten  over  my  surprise  that  a  but- 
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ton  of  this  size  (the  button  is  round,  and  its  diameter  is  just 
one  inch)  could  pass  the  esophagus  of  a  year-old  child,  to  say 
nothing  of  going  through  the  pylorus. 

This  button  shows  not  only  the  clistensibility  of  the  esophagus 
of  one  year,  but  it  shows  also  that  if  a  button  or  coin  cannot  be 
grasped  and  removed  by  means  of  the  esophageal  tube,  it  is  good 


The  second  plate  shows  the  button  at  the  cardiac  opening  of  the  esopha- 
gus. The  button  halted  at  this  point  after  it  was  loosened  by  the  examin- 
ing tube. 


practice,  at  least  Prom  the  standpoint  of  the  patient,  to  push  the 
button  down  either  intentionally  or  unintentionally.  Surely  it  is 
not  necessary  to  resort  to  an  immediate  opening  of  the  esophagus 
from  the  side  of  the  neck.  Such  operations  are  now  rare  in  our 
hospital.     They  should  become  rare  in  every  other  institution. 
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1  must  pay  my  respects  to  the  bristle  probang.  and  this  seems 
as  good  a  place  as  any  to  do  it.  The  only  time  when  the  use  of 
this  instrument  is  permissible  is  in  eases  where  a  bolus  of  meat  or 
a  smooth  foreign  body  like  a  coin  or  a  button  is  lodged  back  of 
the  cricoid  Cartilage.  Its  use  is  often  successful  in  such  cases  and 
is  without  danger.  When  rough  foreign  bodies  like  fish  bones  or 
meat  bones  are  to  be  dealt  with,  its  use  is  contra-indicated.  Even 
in  coin  cases  the  use  of  the  probang  should  not  be  persisted  in. 
because,  unless  the  first  trial  is  successful,  the  foreign  body  is 
released  from  the  grasp  of  the  cricoid  cartilage  and  sinks  to  the 
level  of  the  clavicle.  For  a  similar  reason  the  use  of  the  finger 
should  not  be  persisted  in  unless  there  are  urgent  symptoms  of 
suffocation.  In  such  cases,  of  course,  the  finger  must  soon  give 
place  to  the  knife.  At  the  cricoid  it  should  be  an  easy  thing  to 
remove  a  coin  with  the  open  speculum.  Care  should  be  taken 
therefore  not   to  send  the  coin  down. 

THE     PLACES     IX     Till':     ESOPHAGUS     WHERE     FOREIGN      BODIES 
USUALLY     LODGE. 

The  opening  of  the  esophagus  is  made  by  the  cricoid  cartilage 
in  front  and  vertebral  column  behind.  Thus  the  opening  is  realh 
a  transverse  bony  slit.  A  coin,  therefore,  enters  the  esophagus 
fat.  the  same  as  a  coin  must  enter  the  automatic  telephone.  This 
was  the  first  of  the  many  things  which  I  have  learned  about  the 
esophagus  from  Dr.  Ingals.  Since  the  long  diameter  of  the 
esophagus  is  transverse  the  coin  maintains  its  original  position, 
that  is  it  lies  flat  against  the  vertebral  column  all  the  way  down. 
Coins  and  buttons  lodge  first  back  of  the  cricoid  cartilage,  and 
second  just  above  or  below  the  clavicles.  It  is  very  evident  why 
they  stick  hack  of  the  cricoid,  but  a  sufficient  reason  is  not  found 
so  easily  for  their  lodging  in  the  second  place.  It  is  possible 
that  the  thymus  or  the  inward  mounding  of  the  arch  of  the  aorta 
may  help  out  the  natural  constriction  which  occurs  at  this  point. 
Once  by  the  clavicles,  coins  seldom  stop  at  the  cardiac  orifice 
of  the  esophagus. 

But  to  return  to  the  button  cases.  A  child  a  year  and  seven 
months  old  was  brought  to  the  hospital  some  twelve  months  ago 
with  the  history  that  he  had  swallowed  a  button.  He  could  take 
milk,  but  rejected  any  more  solid  food ;  in  addition  he  had  a 
persistent  cough.  The  button  was  not  found,  and  it  was  not 
passed  in  the  few  days  while  the  child  was  kept  in  the  hospital 
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under  observation.  A  year  after  any  patient  leaves  the  Massa- 
ehusetts  General  Hospital  a  letter  is  sent  asking  that  the  patient 
return  in  order  that  we  may  learn  what  we  have  or  have  not 
accomplished  for  him.  In  response  to  such  a  letter  the  child  was 
brought  back.  With  the  child  the  mother  brought  this  black  bone 
button,  and  said  that  it  was  passed  thirteen  weeks  after  it  had 
been  swallowed.  The  significant  facts  in  this  case  are  these:  Al! 
through  the  thirteen  weeks  the  child  had  an  annoying  cough;  all 
the  time  the  child  took  milk  readily  but  regurgitated  more  solid 
food.  A  few  days  before  this  boy  was  brought  back  to  report. 
we  had  another  child,  a  girl  of  exactly  the  same  age.  who  had 
swallowed  this   metal    button.     This   second   child   had    a   cough 


FIG.     10. 

The  third  plate  shows  the  button  in  the  empty  stomach.  It  entered 
the  stomach  at  some  time  in  the  twenty-four  hours  after  it  lodged  a! 
the   cardiac    opening-   of    the    esophagus. 


like  the  first  one.  also  she  could  swallow  milk  but  regurgitated 
everything  else.  Tim  X-ray  showed  that  the  button  was  lying 
a  bit  below  the  level  of  the  clavicles.  The  button  was  not  ex- 
tracted. The  reason  for  this  I  will  give  presently.  What  I  wish 
to  emphasize  now  is  that  as  long  as  the  button  was  in  the 
esophagus  the  only  thing  that  could  be  swallowed  was  milk. 
The  conclusion  seems  to  be  justfied  then,  that  in  any  case  where 
the  signs  jusl    mentioned   are   present,  or  in   any  case  where  an 
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examination  results  negatively,  and  yet  such  symptoms  persist, 
there  is  still  a  foreign  body  in  the  esophagus.  (Figs,  ti  and  7.) 
I  wish  to  mention  another  thing  about  this  metal  button.  The 
X-ray  located  it  at  the  level  of  the  clavicles,  and  it  was  at  once 
seen  through  the  tube.  In  attempting  to  grasp  it.  however,  the 
button  was  nibbled,  not  seized.      The  force  used  was  sufficient  to 


FIG.     11. 

The  fourth  plate  shows  the  button  at  the  brim  of  the  pelvis.  The  but- 
ton passed  through  the  pylorus  and  reached  this  point  in  forty-eight 
hours.      Three    days    later    the    button    was    discharged. 


loosen  it  and  the  esophagus  immediately  seized  it  and  carried  it 
down  ahead  of  the  pursuing  tube.     The  lesson  to  be  learned  from 
this  is  that  it  is  important  to  adjust  the  forceps  beforehand  so 
that  the  blades  will  open  widely  enough  to  take  in  the  button. 
if  possible,  therefore,  have  the  parents  bring  a  mate  of  the  but- 
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ton  which  has  been  swallowed.  Very  often  they  bring  a  second 
button  of  their  own  accord.  On  this  the  grasp  of  the  forceps 
can  he  tested. 

The  whole  course  of  this  button  was  charted  by  the  X-ray. 
(Figs.  8,  9,  10,  11.)  After  the  button  was  dislodged  by  the  ex- 
amining tube  it  was  seen  to  disappear  ahead  of  the  tube  and  then 
was  lost.  Accordingly,  the  child  was  sent  to  have  another  plate 
taken  before  she  came  out  of  ether.  The  second  X-ray  showed 
that  the  button  had  halted  at  the  cardiac  opening  of  the  stomach. 
Dr.  Dodd.  our  Roentgenologist,  never  saw  this  happen  before. 
Once  by  the  clavicles,  a  button  seldom  finds  any  difficulty  in 
entering  the  stomach.  I  have  here  reproductions  of  the  plates. 
They  are  of  interest  because  they  show  how  fast  a  button  of  this 
size  passes  through  the  intestinal  canal.  The  child  swallowed 
the  button  three  days  before  she  was  brought  to  the  hospital . 
presumably,  therefore,  the  button  lay  behind  the  clavicles  three 
days.  Then  it  was  dislodged  and  traveled  to  the  cardiac  open- 
ing. In  twenty-four  hours  it  was  in  the  stomach,  which  at  this 
time  was  empty  except  for  the  button,  and  in  forty-eight  hours 
it  had  passed  the  pylorus  and  was  a  little  below  the  brim  of  the 
pelvis.  Here  it  halted  again  three  days  and  then  was  discharged. 
•Judging  from  the  course  of  this  button,  coins  and  buttons  lodge 
the  longest  in  the  upper  and  the  lower  parts  of  the  intestinal 
canal.  The  pylorus  is  passed  easily  and  quickly.  The  places 
in  the  intestinal  canal  where  buttons  remain  the  longest  time 
of  all  are  back  of  the  cricoid  cartilage  and  in  the  region  of  the 
clavicles. 

In  taking  X-ray  plates  of  coins  and  buttons,  much  better  re- 
sults, Dr.  Dodd  tells  me.  are  obtained  if  the  patient  lies  on  his 
face  on  the  plate  instead  of  on  his  back. 

< )ne  more  observation  and  1  have  finished  with  foreign  bodies. 
If  during  the  examination  for  a  fish-bone  or  for  a  coin  the  patient 
happens  to  vomit,  at  once  look  over  what  has  been  expelled,  be- 
cause the  foreign  body  may  be  in  the  vomitus.  I  have  knowledge 
of  one  such  case.  The  patient  had  swallowed  a  fish-bone.  He 
took  ether  poorly  and  early  in  the  examination  vomited.  The 
introduction  of  the  tube  was  difficult  and  somewhat  delayed  be- 
cause the  man  had  a  short,  fat  neck  and  a  narrow,  immovable 
lower  jaw.  The  tube  was  finally  introduced  and  a  wound  found 
in  the  esophageal  wall,  but  the  fish-bone  was  not  seen  on  searching 
carefully  as  far  as  the  stomach.     Then  the  vomitus.  which  all  this 
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time  had  been  lying  on  the  floor,  was  examined  and  the  fish-bone 

found   in    it.     This   was  dramatic   but  not  strictly  according  to 
program. 

[NSTRUMENTS. 

Some  of  the  instruments  which  I  have  with  me  have  been  de- 
scribed before.  These  I  shall  say  little  about,  contenting  myself 
with  presenting  them  for  your  inspection  in  case  you  have  no1 
all  seen  them. 

THE    SAFETY    PIN    CLOSER.      (FIG.    12.) 

The  original  of  this  safety  pin  closer  was  devised  by  me  some 
four  vears  ago.  and  it  has  since  demonstrated  its  usefulness.     A 


FIG.     12. 

Safety  Pin  Closer.     Upper  figure,  the  safety  pin  closer  with   the  receiving 
rini;-  Hat   for  introduction  through   the   tube.     Lower  figure,   the  ring  turned 

upward  to  a  right  angle  and  the  safety  pin  closed  by  the  ring. 

little  over  a  year  ago  Dr.  Jackson  and  I  modified  it  at  the  same 
time  and  in  the  same  way.  The  modification  consisted  in  chang- 
ing the  receiving  ring,  which  was  at  first  stationary,  so  that  it 
became  movable.     The  ring  can  now  be  introduced  flat  and  then 


Safety  Pin  Catcher.  Rigid  safety  pin  catcher  for  the  lower  pharynx  and 
the  upper  esophagus.  Upper  figure,  full-length  side  view.  Lower  figure, 
the   method    of   grasping  and   closing   a   safety   pin. 


turned  up  at  a  right  angle.  The  modified  instrument  is  much 
more  efficient  than  the  first  one.  Here  is  a  second  and  a  simpler 
safety  pin  closer.  As  you  see,  it  is  a  rigid  instrument.  It  was 
designed  for  use  in  the  lower  pharynx  and  about  the  opening  of 
the  esophagus.  It  is  best  employed  in  connection  with  the  open 
speculum.    (Fig. 13.) 


Ill 
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THE    OPEN    SPECULUM    FOR    EXAMINING    THE    UPPER    END    OF    THE 
ESOPHAGUS.       (FIG.    14.) 

Earlier  in  this  article  I  have  spoken  of  the  open  speculum.  It 
is  of  use  for  making  a  diagnosis  of  tumors  hack  of  the  cricoid 
cartilage,  for  removing  projecting  masses  of  cancer  for  the 
palliation  of  symptoms,  for  extracting  foreign  bodies  lodged 
back  of  the  larynx,  and  for  starting  the  introduction  of  the  large 
oval  esophagoscope.  I  never  use  it  now  without  protecting  the 
teeth  by  the  impression  tray. 


FIG.     14. 

Open  Speculum  for   the  Upper  End  of  the  Esophagus.     Upper  figure,  spec- 
ulum,   three-quarters   view.      Lower   figure,    speculum,   full   side   view. 


A   MECHANICAL,   DILATOR   FOR   STRICTURES  OF    THE   ESOPHAGUS. 

This  is  a  dilator  for  strictures  of  the  esophagus.  It  is  built  on 
the  same  principle  as  the  Kollman  dilator  used  for  strictures  of 
the  urethra.  By  changing  the  central  rod  the  shaft  of  the  instru- 
ment can  be  made  rigid  or  flexible.  The  instrument  has  two  tips. 
one  which  is  small  and  blunt  and  perforated  for  the  passage  of 
a  thread,  and  one  which  carries  a  small  elastic  bougie.  With 
this  instrument  the  treatment  of  strictures  of  the  esophagus  can 
be  conducted  in  much  the  same  manner  as  the  treatment  of 
strictures  of  the  urethra.     (Fig.  15.) 

The  following  case  illustrates  its  possibilities.  A  two-year-old 
boy  was  kindly  referred  to  me  by  Dr.  P.  ( '.  Cobb.  Three  months 
previously  the  child  drank  a  solution  of  potash.  After  the  inflam- 
matory effects  of  the  caustic  subsided,  the  hoy  gradually  de- 
veloped increasing  difficulty  in  swallowing.  When  I  saw  him  he 
was  taking  only   milk.     One  day  this  would  stay  down  and  the 
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next  it  would  be  returned  ;i  few  minutes  after  it  was  swallowed. 
A  number  16  bougie  (F)  would  not  enter  the  stomach.  Under 
ether  a  stricture  was  easily  seen  through  the  tube  at  the  cardiac 
end  of  the  esophagus.  It  was  fairly  resistant,  but  was  dilated 
readily  with  bougies  to  20  (F).  The  examination  showed  that 
the  stricture  was  about  one  inch  long.  After  this  amount  of 
dilatation  of  the  stricture,  milk  was  retained  but  more  solid  food 
rejected.  At  this  time  I  did  not  have  the  mechanical  dilator. 
A  week  later,  when  it  was  finished,  the  boy  was  etherized  for  the 
second  time  and  the  stricture  again  dilated  up  to  20  (F),the  size 
of  the  mechanical  dilator.  With  the  lumen  of  the  stricture  cen- 
tered at  the  end  of  the  tube  it  was  easy  to  pass  the  dilator  down 
the  tube  and  through  the  stricture.  This  done  the  dilator  was 
cautiously  opened  to  32  (F).      The  resistance  offered  to  the  dilata- 


Mechanical  Dilator  for  Strictures  <<(  tin-  Ksuphagus.  The  upper  figure 
is  a  full  length  side  view  of  the  dilator.  The  lower  figure  represents  the 
dilating  mechanism  open. 


tion  became  extreme  at  this  point  and  accordingly  the  stretching 
was  stopped.  After  this  second  dilatation  all  food  was  swal- 
lowed without  difficulty,  and  it  was  possible  to  pass  a  32  (F) 
bougie  without  ether.  Since  this  time  the  family  physician  has 
passed  a  bougie  of  this  size  once  a  week.  In  this  case  the 
mechanical  dilator  accomplished  what  it  would  have  taken  weeks. 
perhaps  months  to  accomplish  by  the  old  method.  To  me  this 
seems  the  ideal  way  to  treat  most  strictures  of  the  esophagus. 
The  stricture  is  first  located  by  the  tube  and  centered  at  its  end. 
then  the  stricture  is  dilated  to  the  size  of  the  mechanical  dilator, 
using  for  this  purpose  soft  bougies,  and  the  dilator  passed  by 
sight  through  the  stricture.  In  this  method  there  is  no  danger 
of  pushing  through  the  pouch  which  so  soon  develops  above  a 
stricture.  Further,  no  force  is  exerted  in  a  downward  direction, 
as  must  always  be  the  case  when  a  tightlv  fitting  bougie  is  forced 
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through  a  stricture.      Force  is  exerted  only  in  the  direction  in 
which  it  is  needed,  that  is.  outward. 

THE    WINDOW    PLUG    FOR    RENDERING    THE    EXAMINING    TUBE    AIR- 
TIGHT AND   BALLOONING   THE   ESOPHAGUS.      (FIG.    16.) 

About  a  year  ago,  after  experimental  work  upon  the  cadaver,  I 
published  a  short  account  of  a  contrivance  for  ballooning  the 
esophagus.  It  was  only  a  week  before  this  article  was  written, 
however,  that  a  case  exactly  fitted  for  it  came  to  hand.  This  is 
so  recent  and  was  so  successful  that  you  must  pardon  me  if  I  am 
a  little  enthusiastic  about  it  and  perhaps  not  entirely  judicial. 
The  idea  of  the  contrivance  is  simple.  The  large  oval  tube  is 
fitted  with  a  detachable  metal  plug,  the  plug  having  a  glass  win- 
dow at  the  outer  end.  When  this  plug  is  in  place  the  tube  be- 
comes air-tight.  This  accomplished,  the  rubber  bulb  which  is 
used  for  sucking  secretion  from  the  esophagus  by  means  of  the 


FIG.     16. 

The  Window  Plug  for  the  Esophagoscope.  Upper  figure,  the  esophagoscope 
made  air-tight  by  the  window  plug'.  Lower  figure,  the  window  plug,  exact 
size,  and   a   cross   section   of  the   esophagoscope,   actual   size. 

auxiliary  tube  is  attached  to  the  receiving  bottle  reversed.  By 
this  manoeuvre  air  can  be  forced  down  the  auxiliary  tube  into  the 
esophagus  and  its  walls  distended.  If  sufficient  force  is  exerted. 
the  plug  may  even  be  blown  out.  In  using  this  procedure  it  is 
well,  therefore,  to  watch  the  stomach  through  the  abdominal  walls 
in  order  to  see  that  it  does  not  become  over  distended.  The  case 
which  illustrates  so  prettily  the  advantages  of  this  instrument  is 
as  follows:  A  woman  of  middle  age  was  sent  to  me  with  a  his- 
tory suggesting  a  small  esophageal  pouch.  Some  years  ago  she 
had  a  gastric  ulcer,  and  recently  it  had  become  necessary  to  wash 
out  the  stomach  for  the  treatmenl  of  a  fermentative  disorder. 
The  immediate  symptom  which  caused  her  physician  to  refer  her 
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to  me  was  the  Pact  thai  the  lasl  attempt  to  pass  the  stomach  tube 
was  unsuccessful.  The  patient  had  a  narrow  under  jaw.  so  thai 
tlic  introduction  of  the  Larger  oval  tube  was  difficull  and  some- 
what delayed.  The  tube  was  finally  passed,  but  it  halted  a  Little 
below  the  cricoid  cartilage.  At  this  point  no  opening  could  be 
found  ahead  of  the  tube.  'I  he  Large  tube  was  taken  out  and  a 
smaller  one  introduced  by  means  of  the  Jackson  tube  spatula. 
This  passed  readily  to  the  stomach,  and  the  esophagus  appeared 
to  be  normal.  Not  satisfied  with  the  finding  of  the  smaller  tube. 
I  went  back  to  the  large  oval  one.  Again  it  halted  about  an  inch 
and  a  half  below  the  cricoid  in  what  appeared  to  he  a  blind  pouch. 
Then  J  stopped  the  end  of  the  oval  tube  with  the  transparent 
plug  and  had  the  assistant  force  air  into  the  esophagus.  The 
blind  cavity  in  which  the  tube  was  resting  at  once  dilated  and 
was  seen  to  be  a  pouch.  The  examining  tube  was  now  slowly 
withdrawn.  With  every  pressure  upon  the  bulb  the  pouch 
expanded  and  its  walls  stood  out  clearly.  Finally,  when  the  end 
of  the  tube  had  been  withdrawn  until  it  was  about  an  inch  below 
the  cricoid  cartilage,  suddenly  two  openings  were  seen.  Both 
expanded  with  every  pressure  upon  the  bulb.  The  examining 
tube  could  be  passed  into  either  opening  at  will.  On  removing 
the  transparent  plug,  a  Long  metal  probe  passed  into  the  Lower 
Left-hand  opening  went  into  the  pouch.  This  proved  to  be  about 
an  inch  long.  A  bougie  passed  into  the  upper  right-hand  opening 
descended  to  the  stomach.  What  I  had  hoped  for  a  year  ago 
from  this  apparatus  was  realized.  It  should  be  remembered  in 
connection  with  this  case  that  the  opening  of  the  pouch  was 
missed  by  the  small  tube  ami  the  opening  of  the  esophagus  by 
the  large  one.  both  openings  were  not  found  until  the  esophagus 
was  ballooned  with  air.  Therefore  I  think  that  the  Large  tube 
with  the  attachment  for  ballooning  has  ahead  of  it  a  future  of 
usefulness. 

Never  before  have  1  been  able  to  obtain  information  of  this 
kind  in  the  case  of  an  esophageal  pouch.  Since  this  case,  in  the 
t  xamination  of  a  patient  who  proved  to  have  a  normal  esophagus, 
this  procedure  of  ballooning  was  of  great  help  in  picking  out  the 
lumen  and  showing  the  direction  in  which  the  tube  was  to  pro- 
ceed. The  ballooning  was  of  most  service  back  of  the  cricoid 
cartilage,  the  point  where  it  is  the  hardest  to  make  the  large  tube 
pass  easily.  Below  this  place  the  ballooning  was  not  necessary, 
because  it  was  then  accomplished  sufficiently  by  the  end  of  the 
tube. 
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The  pouch  ease  taught  me  another  thing.  I  knew  that  a  pouch 
usually  came  off  the  esophagus  (at  the  upper  part),  generally 
near  the  cricoid.  I  had  always  pictured  to  myself  that  it 
started  from  the  esophageal  wall  by  a  small  opening  and  that  the 
sack  of  the  pouch  gradually  enlarged  until  it  lay  in  the  tissues  of 
the  neck  like  a  long,  thin  flask,  mouth  up.  In  this  case  the 
formation  of  the  pouch  was  not  anything  like  this.  The  opening 
of  the  pouch  and  the  opening  of  the  esophagus  both  were  about 
an  inch  below  the  cricoid  and  on  the  same  level.  From  the 
formation  which  was  present  it  seemed  as  if  the  pharynx  had 
extended  an  inch  below  the  cricoid  cartilage  and  there  had 
attempted  to  make  a  double  esophagus. 

THE    COIN    AND    BUTTON    TUBE.      (FIG.    17.) 

The  next  instrument  which  I  wish  to  show  is  the  coin  and 
button  tube.  This  is  a  modification  of  the  ordinary  Jackson  tube. 
As  coin  and  button  cases  occur  most  frequently  in  infants  and  in 
children  up  to  three  or  four  years  of  age.  the  calibre  of  the  tube 
is  suited  to  the  esophagus  of  one  year.  Coins  and  buttons  almost 
always  lie  flat  and  parallel  with  the  vertebral  column.  On  this 
account  the  exploring  tube  either  passes  over  or  under  the  coin 
")•  encounters  it  edge  on.  The  aim  of  the  operator  is  to  find  the 
coin  edge  on.  so  that  the  forceps  can  grasp  it.  When  the  coin  is 
so  found,  its  upper  edge  corresponds  to  the  central  horizontal 
diameter  of  the  tube.  Above  and  below  the  rim  of  the  coin  there 
is  a  clear  space.  In  these  two  clear  spaces  the  blades  of  tin1 
extracting  forceps  are  inserted.  Owing  to  the  relatively  small 
tube  which  must  be  used  in  a  child,  the  actual  seizing  of  the  coin 
often  has  to  be  done  somewhat  blindly  because  the  blades  of  the 
forceps  and  the  barrel  nearly  fill  up  the  lumen  of  the  tube.  It 
occurred  to  me  that  better  vision  might  be  obtained  if  the  forceps 
could  be  attached  to  the  outside  of  the  tube.  By  referring  t<> 
this  tube  or  to  the  diagram  of  it.  you  can  see  how  this  has  been 
managed.  At  the  side  of  the  auxiliary,  light-carrying  tube,  in 
the  groove  between  it  and  the  main  tube,  a  small  steel  wire  is 
passed.  This  ends  in  a  hook,  which  is  bent  backward  slightly 
and  bent  on  the  flat  so  it  fits  snugly  about  the  end  of  the  main 
tube,  taking  the  place  of  a  part  of  the  flange.  The  hook  can  be 
pushed  ahead  of  the  tube  about  two  inches.  The  shaft  of  the 
hook  projects  through  the  rim  of  the  main  tube.  It  has  a  handle 
which  can  be  set  so  as  to  show  the  direction  in  which  the  hook  is 
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turned,  and  there  is  also  a  thumb-screw;  so  that  when  the  hook 
is  once  in  the  desired  position,  it  can  be  retained  there.  The  end 
of  the  main  tube  has  two  notches,  one  at  either  extremity  of  its 
median,  horizontal  diameter. 

The  coin  tube  is  used  as  follows:  The  coin  is  first  found,  end 
on,  and  its  rim  made  to  correspond  with  the  notches  in  the  end  of 
the  tube.  When  this  has  been"  accomplished,  the  hook  is  pushed 
below  and  beyond  the  coin,  and  turned  so  that  the  point  is  up. 
Then  it  is  pulled  backward  toward  the  operator  until  it  pushes 
the  coin  firmly  into  the  retaining  notches  of  the  tube.  The  handle 
of  the  hook  is  made  fast  by  getting  the  screw  in  the  rim  of  the 
tube,  and  the  coin  and  the  tube  are  drawn  out  together. 

The  advantages  of  the  tube  are  the  clear  view  which  it  uives 
and  the  rigidity  of  the  hook.  Since  the  hook  projects  beyond  the 
end  of  the  tube  only  two  inches,  it  does  not  have  the  play  of  the 
long  cannula  which  makes  the  shaft  of  the  usual  instrument  which 


FIG.     iv. 

Triangular  Fenestrated  Tube.  Upper  figure,  full-length  side  view,  show- 
ins  the  window  at  the  end  of  the  tube.  Lower  figure,  the  sharp  plunger 
which   acts  as  a   guillotine. 

is  designed  to  be  introduced  through  the  whole  length  of  the 
examining  tube.  With  the  hook  there  is  no  need  of  touching 
the  coin  from  above,  with  the  danger  of  dislodging  it  and  allow- 
ing the  esophagus  to  carry  it  away  from  the  operator.  The  hook 
can  be  used  for  any  purpose  for  which  a  hook  is  adapted.  It 
would  seem  to  be  especially  suited  to  act  as  a  stop  beyond  a 
foreign  body.  It  would  be  possible  to  pass  it  beyond  ;i  foreign 
body  like  a  dental  plate,  so  that  the  plate  could  be 
grasped  and  turned  into  a  favorable  position  for  extraction.  The 
same  thine-  might  be  done  with  a  bone  or  a  piece  of  irregular 
metal.  The  use  of  the  hook  as  a  stop  does  not  bar  out  the  use  of 
the  customary  forceps  through  the  lumen  tube.  In  this  way 
appropriate  foreign  bodies  can  be  approached  at  the  same  time, 
both  from  above  and  from  below. 
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lii  the  making  of  instruments  it  is  not  easy  to  come  to  an  cud. 
I  have. another  modification  of  a  tube  which  I  wish  to  show. 
(Fig.  18).  The  tube  is  not  for  the  esophagus,  I  have  shown  per- 
haps enough  of  these;  it  is  for  the  larynx.  It  is  a  modification 
of  a  French  window  tube,  and  is  designed  for  removing  papilloma, 
(>v  pedunculated  fibromata.  The  tube  is  made  triangular  in  order 
to  tit  snugly  into  the  anterior  commissure  of  the  chords.  The 
end  is  conical  so  that  the  tube  is  its  own  obturator.  It  is  used. 
like  other  fenestrated  tubes,  by  inserting  it  into  the  larynx  until 
the  growth  projects  into  the  tube  through  the  windows  at  the 
sides  and  front.  When  the  growth  is  inside  of  the  tube  it  is  cut 
off  by  pushing  down  a  plunger  which  is  made  sharp  so  that  it 
acts  as  a  guillotine.  As  the  tube  is  partially  closed  ;it  the  bottom 
it  catches  the  pieces  which  are  cut  off.  The  larger  tube  made 
for  an  adult  will  pass  through  the  Jackson  tube  spatula.  There 
is  a  smaller  size  for  children.  Ordinarily  the  tube  must  he  used 
with  ether.  It  is  designed,  as  I  have  said,  for  growths  in  the 
anterior  commissure  or  for  those  cases  in  which  either  under 
cocaine  or  ether  it  is  very  hard,  if  not  impossible,  to  gel  a  suffi- 
cient view  of  the  larynx  for  accurate  operating. 
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VINCENT'S   ANGINA. 

By   CHARLES    W.    RICHARDSON,  M.   IX,   Washington,    D.   C. 

I  would  describe  Vincent's  angina  as  a  peculiar  type  of  ulcero- 
membranous lesion  affecting  the  mucous  membrane  of  the  fauces 
and  occasionally  the  buccal  and  pharyngeal  mucosa,  in  all  prob- 
ability due  to  the  activity  of  a  dual  organism.  This  type  of 
angina  affects  most  frequently  the  tonsils,  palatine  folds  and 
uvula.  it  also  occurs  in  and  about  the  gums,  tongue  and 
pharynx.  Without  going  extensively  into  the  history  of  this  affec- 
lion.  it  will  be  sufficient  to  state  that  Vincent,  in  1896,  gave  appar- 
ently the  first  definition  of  the  disease,  describing  the  micro- 
organism present,  with  histories  of  cases.  The  disease  since 
then  has  lieen  known  as  Vincent's  angina.  Vincent's  right  to 
the  priority  of  description  is  questioned  through  a  study  of 
similar  conditions  by  II.  C.  Plant  and  reported  by  him  under  the 
title,  "Studies  Regarding  the.  Bacteriological  Diagnosis  of 
Diphtheria  and  the  Anginas/'  Plant  gives  credit  to  Miller  for 
the  discovery  of  the  micro-organism  made  in  1883.  Bernheim  in 
1898  published  a  paper  evidently  upon  independent  research  in 
which  he  described  thirty  cases,  in  all  of  which  the  characteristic 
micro-organisms  were  found.  A  number  of  interesting  papers 
have  appeared  in  the  French  and  German  Journals,  describing 
this  lesion  and  citing  cases  during  the  past  ten  years.  In  America 
several  excellent  papers  have  appeared  describing  this  interest- 
ing condition.  It  is  my  belief  that  the  angina  is  not  as  generally 
known  and  recognized  as  it  should  be.  I  feel  also  quite  firmly 
convinced  that  its  occurrence  is  not  quite  so  rare  as  many 
observers  seem  inclined  to  believe.  The  importance  of  dis- 
seminating knowledge  with  regard  to  the  occurrence  of  this  af- 
fection, its  characteristic  lesion,  its  diagnosis  and  differentiation 
becomes  manifest  when  we  recognize  how  readily  it  can  he  mis- 
taken for  syphilis  or  diphtheria.  It  is  also  interesting  to  note 
the  almost  universal  absence  of  the  consideration  of  this  type  of 
angina  in  all  the  recent  text  hooks  on  diseases  of  the  nose  and 
t  hroat. 
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This  type  of  angina  is  apparently  due  to  the  presence  of  the 
Vincent's  bacillus,  a  fusiform  bacillus  and  a  spirillum.  The 
fusiform  bacillus  designated  by  Vincent  as  the  bacillus  fusiform 
is  from  7  to  14  u.  in  length  and  1  to  2  u.  in  greatest  thickness. 
This  micro-organism  is  readily  recognized,  as  there  is  no  other 
germ  occurring  in  the  mouth  that  is  quite  like  it.  It  is  described 
as  motile,  by  others  as  non-motile. 

The  spirillum  is  a  true  spirochaete.  This  organism  is  stated 
to  be  motile.  All  culture  experiments  so  far  have  been  attended 
with  uniform  failures.  The  most  striking  feature  of  this  disease 
is  the  dual  association  of  two  such  dissimilar  micro-organisms. 

Most  of  the  authorities  which  I  have  consulted  show  ;i  Large 
preponderance  in  reported  cases  as  having  occurred  in  children. 
This  may  be  due  to  the  fact  that  many  of  those  who  have  made 
reports  of  cases  are  pediatrists.  In  my  experience  the  disease 
has  been  manifested  solely  in  young  adults,  and  almost  exclu- 
sively limited  to  the  male  sex. 

The  angina  is  usually  ushered  in  by  slight  general  disturbance. 
The  fever  is  rarely  high  and  only  endures  for  two  or  three  days. 
There  is  thirst,  impairment  of  appetite  and  slight  headache. 
Locally  the  most  annoying  symptom  is  pain,  which  is  very  intense 
and  most  of  my  patients  have  sought  relief  on  account  of  this 
pain.  Dysphagia  is  also  quite  pronounced.  The  breath  is  usually 
foul.  The  local  appearances  are  quite  characteristic.  It  is 
described  as  occurring  in  a  diptheoid  form,  which  rarely  extends 
beyond  the  mucosa,  but  in  an  ulcero-membranous  form,  which  is 
quite  extensive  in  its  destructive  influences.  The  local  evidence 
in  the  fauces  is  generally  manifested  in  the  upper  angle  of  the 
tonsils  and  the  neighboring  portion  of  the  arch  and  uvula.  I 
have  never  seen  the  diptheroid  variety,  all  of  my  cases  having 
been  of  the  phagedenic  form.  It  is  described  as  being  limited  to 
one  tonsil  and  such  has  been  the  rule  observed  in  my  cases,  except 
in  one  individual  in  whom  both  tonsils  were  affected,  and  who 
also  had  a  recurrence  in  both  tonsils  a  couple  of  months  after 
recovering  from  the  primary  attack.  The  appearance  of  the 
affected  area  of  the  tonsils  is  more  that  of  a  sloughing  ulcer  than 
of  a  membranous  deposit.  The  mucous  area  contiguous  to  the 
ulcer  is  only  slightly  congested  and  there  is  no  infiltration  of 
surrounding  tissue.  The  surface  of  the  ulcer  is  slightly  depressed 
and  of  a  faint  cream  color,  the  edges  are  quite  irregular  and 
inflamed.  The  use  of  a  curette  will  demonstrate  how  deep  the 
slough  has  extended.      Under  the  use  of  the  curette  the  slough 
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comes  readily  away,  leaving  an  irregular  granulating  cavity,  often 
extending  to  the  capsule  in  depth  and  frequently  involving  half 
or  more  of  the  tonsil  in  extent.  The  slough  has  more  the  appear- 
ance. t<>  me,  of  very  finely  broken  up  br^ad  crumbs  which  have 
been  moistened.  The  pillars  of  th.j  fauces  and  the  uvula  are 
occasionally  involved  in  the  destructive  ulceration.  The  Lymphatic 
glands  in  the  neck  and  submaxillary  region  on  the  side  affected 
are  frequently  enlarged  and  painful.  The  Local  symptoms  usually 
persist  for  a  period  of  one  to  two  weeks.  r|  ne  exudate  in  its 
reaction  to  litmus  is  slightly  acid. 

Complications.  There  is  no  doubt  that  Vincent's  angina  may 
be  complicated  with  or  complicate  other  conditions  of  a  zymotic 
type  in  the  mouth  and  fauces,  such  as  diphtheria,  scurvy,  scar- 
latina and  syphilis. 

The  prognosis  is  usually  favorable  as  to  life.  There  may  be 
more  or  less  destruction  of  the  tonsils  and  adjacent  tissue.  in 
one  of  my  cases  the  tonsil  was  completely  destroyed.  II.  W. 
Bruce,  of  London,  narrates  a  case  terminating  with  death.  Re- 
lapses occur  and  one  attack  dies  not  confer  Immunity. 

It  is  interesting  to  note  that  Vincent  states  that,  in  some  cases 
of  hospital  gangrene  and  ulcerative  stomatitis  observed  by  him  in 
Algiers,  he  found  in  great  numbers  a  bacillus  and  spirillum,  which, 
in  their  form,  their  straining  reaction  and  in  their  resistance  to 
all  efforts  to  cultivate  them,  were  identical  with  the  micro- 
organisms found  in  the  condition  which  we  are  describing. 

Tlie  diagnosis.  The  clinical  evidences  are  so  characteristic  in 
many  of  the  cases  coming  under  observation  that  there  should  h" 
no  difficulty  in  recognizing  the  form  of  angina.  Examination  of 
smears  will  enable  one  to  come  to  a  positive  diagnosis.  If  a 
properly  prepared  smear  shows  no  Vincent's  bacteria,  there  can 
he  no  Vincent's  angina,  for  the  germs  of  this  disease  are  present 
from  the  initial  lesion  and  persist  over  the  surface,  indeed  until 
after  the  ulcer  is  healed. 

Tlie  treatment  which  I  have  found  most  efficacious  is  the 
i  uretting  out  of  the  slough,  the  us-  of  cleansing  antiseptic  solu- 
tions and  the  daily  application  of  a  five  per  cent  solution  of 
nitrate  of  silver. 

These  observations  are  made  from  the  study  of  fifteen  cases 
which  have  come  under  mv  notice. 


PAPER: 

THE  TREATMENT  OF  HAY  FEVER. 

DR.    GEORGE    L.    RICHARDS. 

I  do  not  intend  to  discuss  in  detail  either  the  etiology  or  the 
symptomatology  of  hay  fever.  The  etiology,  while  very  indefi- 
nite, is  stated  in  substantially  the  same  words  by  nearly  all 
authors,  namely:  (1)  some  impaired  state  of  the  nervous  system. 
especially  of  the  vasomotor  portion:  (2)  some  sort  of  disturbance. 
organic  or  functional  in  the  nose,  accompanied  by  changes  in  the 
chemical  composition  of  the  secretions,  with  hypersensitive  areas 
in  the  upper  respiratory  tract:  (3)  some  definite  local  irritant, 
usually  the  pollen  of  some  plant  or  emanation  from  some  animal. 
which  coming  in  contact  with  the  upper  air  tract  or  eye  of  the 
susceptible  individual  produces  the  symptoms  characteristic  of 
the  disease. 

The  diagnosis  is  sufficiently  easy,  the  disease  appearing  in  the 
summer  or  autumnal  season,  and  the  same  individual  being  sub- 
ject to  annual  attacks  at  about  the  same  time. 

The  question  of  treatment  is  the  only  point  that  I  wish  to 
take  np.  I  regret  that  I  have  nothing  new  to  offer:  I  shall 
merely  consider  some  remedies  that  have  been  introduced  in 
recent  years,  and  then  briefly  give  the  treatment  which  I  am  in 
t  he  habit  of  using. 

Since  the  time  of  the  first  study  of  hay  fever  by  Bostock  many 
remedies  have  been  brought  forward  either  for  its  relief  or  cure. 
but  up  to  the  present  moment  we  seem  to  be  as  far  from  having 
found  any  specific  remedy  as  at  any  time  during  its  study.  By 
this  I  mean  that  we  have  as  yet  no  remedy  that  promptly  relieves 
1he  attack  or  that  prevents  its  annual  recurrence  in  the  same 
individual. 

In  recent  years  cocaine  was  the  first  of  the  so-called  specifics: 
this  soon  fell  properly  into  disuse,  as  its  reaction  was  even  more 
distressing  in  its  results  than  was  the  untreated  primary  attack, 
although  for  a  short  time  it  would  give  some*  relief. 

Next  came  suprarenal  extract,  at  first  enthusiastically  advo- 
cated in  medical  journals  and   in  papers  read  before  this  society. 
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It  is  now  used,  but  much  less  than  formerly,  although  when 
administered  in  proper  dosage  and  under  proper  conditions,  it 
or  its  alkaloid,  adrenalin,  seems  to  be  of  considerable  value  in 
relieving'  the  attack,  and  I  still  make  use  of  it. 

Next  came  the  experiments  with  the  fluid  extracts  of  the 
weeds  from  which  the  irritating  pollens  come.  The  experiments 
and  publications  of  Curtis  with  regard  to  Liquor  Ambrosia  are 
well  known.  He  endeavored  to  establish  immunity  by  the 
administration  id'  the  fluid  extract  of  rag  weed.  A  teaspoonful 
of  it  was  given  in  a  glass  of  Wider  between  meals  and  at  bedtime 
two  weeks  before  the  expected  attack  and  during  the  attack. 
It  was  to  be  uiven  to  the  point  of  toleration  by  the  stomach. 
According  to  the  published  reports,  this  treatment  gave  about 
(in  per  cent  of  satisfactory  results;  that  is,  complete  or  partial 
immunization  id'  the  sufferer. 

In  1902  came  the  Dunbar  serum,  made  by  artificially  producing 
hay  fever  in  horses,  the  serum  from  which  was  afterwards  drawn. 
preserved  aseptically,  and  applied  to  the  mucous  membrane  of 
the  nose  and  eyes.  Later  it  was  furnished  also  as  a  powder, 
.iid  is  now  marketed  under  the  name  of  Pollantin.  The  profes- 
sion wrote  very  enthusiastically  in  regard  to  this  in  the  years  of 
1903.  1904  and  1905.  Now.  however,  it  seems  to  be  abandoned 
for  the  most  part  by  the  very  persons  who  formerly  wrote  of  it 
with  so  much  enthusiasm.  I  have  written  to  the  authors  of  sev- 
eral of  those  earlier  articles,  and  find  that  in  great  part  they 
have  abandoned  its  use. 

Dr.  Otto  Stein,  of  Chicago,  reported  in  1905  on  twenty-six 
cases,  all  but  one  of  whom  were  somewhat  relieved,  some  a  great 
deal  and  others  in  less  degree.  In  the  cases  thus  favorably 
reported,  the  serum  was  given  at  the  onset  of  the  attack,  as 
when  the  attack  was  fully  established,  the  relief  was  but  slight. 
Under  date  of  January  18th  of  this  year.  Dr.  Stein  writes  me 
that  he  has  given  up  the  Dunbar  serum,  as  its  effects  were  not 
lasting,  and  its  methods  of  exploitation  too  commercial.  The 
first  is  a  valid  reason,  but  the  second  does  not  seem  to  be  so, 
since  even  if  exploited  commercially,  it  is  our  duty  to  use  it  pro- 
vided it  answers  the  purpose  desired. 

Dr.  Charles  II.  Knight,  who  also  at  one  time  wrote  somewhat 
enthusiastically  about  the  Dunbar  serum,  wrote  me  a  short  time 
ago:  "It  seems  to  me  that  our  hopes  regarding  the  Dunbar 
serum  have  not  been  realized.  At  any  rate,  my  failures  with  it 
the  pasl  season  have  been  numerous,  and  my  results  with  other 
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methods  quite  as  good  as  the  best  with  Pollantin.  So  I  must 
say  that  I  am  disposed  to  pu1  it  away  on  the  shelf  with  other 
disappointments. "' 

Kmi]  .Mayer  is  no  longer  enthusiastic,  although  he  still  uses  the 
serum,  but  does  nol  know  that  the  number  of  people  relieved  by 
il  has  increased  any.  and  while  some  few  eases  are  improved 
by  it,  a  great  number  are  not  relieved  at  all. 

Dr.  Somers,  of  Philadelphia,  thinks  that  the  antitoxin  produces 
amelioration  of  the  symptoms  in  a  Large  majority  of  cases,  and  in 
a  smaller  number  is  accompanied  with  complete  disappearance  of 
the  infection  for  that  particular  season.  If  no  action  is  seen, 
it  is  due  to  improper  administration.  When  the  best  results  are 
(tl)tained.  it  favorably  influences  all  the  manifestations  of  ha.. 
fever  in  a  large  majority  of  cases,  while  in  a  smaller  class  one 
or  more  of  the  symptoms  seem  to  be  most  markedly  influenced. 
If  given  during  the  attack,  it  produces  amelioration  rather  than 
cure.  When  used  successfully  during  one  season,  it  does  not 
prevent  reappearance,  although  he  thinks  it  lias  a  slie-hi  influence 
in  modifying  future  attacks.     The  powder  form   is  preferable. 

Barnhill,  of  Indianapolis,  who  lives  in  a  hay  fever  district,  be- 
lieves after  four  years*  use  of  serum  that  it  is  entirely  worthless. 

The  Pollantin  trade  circular  issued  in  l!)ns  »i\vs  as  the  results 
of  1359  eases  in  the  years  of  1903  to  1907  inclusive:  in  55.2 
per  cent,  excellent  results:  in  31.9  per  cent,  partial  relief:  and  in 
12.!)  per  cent,  failure.  These  being  the  actual  results  as  adver- 
tised by  the  manufacturer,  the  Dunbar  serum  can  hardly  be 
called  a  specific. 

I  have  had  no  experience  with  the  remedy,  but  many 
of  my  patients  have  tried  it  on  their  own  responsibility,  and  all 
with  unsatisfactory  results.  I  have  not  felt  that  materially  better 
results  were  being  obtained  than  by  older  methods,  and  have  been 
waiting  the  test  of  time,  which  seems  to  show  that  50  per  cent 
or  so  of  the  patients  who  use  the  serum  will  receive  some  benefit. 
a  percentage  no  higher.  1  think,  than  can  be  obtained  by  other 
and  for  the  patient  less  expensive  and  less  troublesome  means. 

The  uric  acid  diathesis  theory  has  had  its  ardent  advocates, 
as  Bishop,  of  Chicago,  and  Lockard.  of  Denver,  the  latter  of 
whom  in  1903  advised  the  use  of  three  to  five  drops  of  nitro- 
muriatic  acid,  and  who  in  a  recent  letter  to  me  says  he  sfll  uses 
it  to  a  considerable  extent,  with  results  more  generally  satis- 
factory than  obtained  by  any  other  remedy;  as.  however,  he 
cauterizes  sensitive  areas  in  the  nose,  always  applies  the  indicated 
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local  treatment,  and  during  the  first  few  days  gives  atropin  and 
caffein  internally,  it  is  hard  to  say  to  what  extent  his  results  are 
due  to  the  acid  portion  of  the  treatment.  He  states,  however, 
that  in  many  cases  the  acid  treatment  alone  has  proven  effective.  ' 
If  the  patient  can  he  seen  some  weeks  in  advance  of  any  symp- 
toms, he  cauterizes  any  existent  nasal  abnormalities,  and  in  all 
cases  the  mucosa  over  the  middle  turbinate  and  the  corresponding 
area  of  the  septum,  and  treats  the  patient  constitutionally,  on 
tlie  theory  that  there  is  a  strong  uric  acid  diathesis.  Even  when 
there  is  no  evidence  of  such  a  condition,  the  treatment  is  fre- 
quently effective.  During  the  attack  alkalies  make  worse,  while 
acids  relieve. 

Pink,  of  Hamburg,  in  1902,  reported  the  cure  of  hay  fever  by 
insufflations  of  Aristol  directly  into  the  antrum,  the  powder  being 
insnffiated  through  a  tube  introduced  through  the  opening  into 
that  cavity,  a  favorable  result  being  always  obtained.  This,  on 
the  theory  that  the  secretion  comes  from  the  antrum,  a  proposi- 
tion 1  have  been  unable  to  confirm,  although  I  have  used  Aristol 
on  the  entire  mucous  membrane  with  good  results  ever  since 
reading  Fink's  original  observations. 

Dr.  Schadle.  of  St.  Paul,  (one  of  our  members  recently  deceased, 
to  the  great  loss  of  American  Laryngology),  maintains  that  a 
secretory  antral  inflammation  forms  a  characteristic  local  factor 
in  the  production  of  the  nasal  and  refiex  symptoms  of  the  disease. 
It  seems  to  him  that  the  clinical  facts  resulting  from  his  investiga- 
tions are  sufficiently  important  to  invite  special  consideration,  for 
they  demonstrate  quite  convincingly  that  the  antral  aspect,  re- 
specting the  locus  morbi.  offers  a  logical  solution  of  the  problem 
as  regards  lesion  and  theory.  Viewed  from  this  standpoint, 
enough  data  accruing  from  his  investigations  are  at  command  to 
warrant  the  statement  that  in  the  majority  of  instances  there  is 
usually  present  a  coexistent  catarrhal  inflammation  of  the  antrum 
of  Highmore  that  tends  to  form  the  primary  lesion  or  that  in- 
augurates the  nasal  reflex  and  neurasthenic  symptoms  of  the 
disease. 

The  antral  theory  of  hay  fever  is  based  on  anatomic  deviations 
presenting  in  the  antro-nasal  wall,  and  the  pivotal  point  about 
which  the  antral  and  nasal  symptoms  revolve  is  the  ostium 
maxillare.  The  antrum  of  Highmore  is  practically  a  closed 
cavity  in  a  normal  slate,  and  the  very  small  ostium  indicates 
Nature's  design  with  regard  t<»  the  function  of  the  sinus  as  related 
to  the  respirators  tract.      In  examples  where  the  opening  deviates 
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from  its  normal  dimensions,  or  position,  and  the  direction  of  its 
natural  course  is  changed,  we  have  a  morbid  entity  with  which  to 
deal,  the  automatic  protection  of  the  antrum  being  thereby  im- 
paired. In  other  words,  the  determining  pathologic  conditions  of 
the  antrum  that  play  the  role  of  etiologic  factors  in  the  develop- 
ment of  hyperesthetic  rhinitis  or  hay  fever,  are  based  <»n  catarrhal 
changes  in  the  sinus  mucosa,  the  abnormal  ostium  constituting  the 
predisposing  cause. 

Consequent  to  these  ostial  malformations  are  antral  irritation, 
inflammation  and  hypersecretion.  The  mucous  membrane  of  the 
antrum  is  a  secreting  organ  under  pathologic  conditions,  while 
in  the  presence  of  an  absolutely  normal  environment  the  maxil- 
lary sinus  remains  as  nature  intended  it  to  lie.  i.  c.  sterile,  passive 
as  to  secretion,  and  resonant.  When  the  antrum  is  diseased,  the 
secretions  present  vary  in  quantity,  character  and  appearance 
in  different  individuals.  In  the  early  stage  the  discharge  from 
tin1  cavity  is  thin  and  watery  and  sometimes  profuse;  later  it 
becomes  thick  and  creamlike  in  appearance.  According  to  tests 
made  at  different  times,  this  secretion  was  found  to  be  acid  and 
irritating,  by  reason  of  which  intranasal  congestion  is  induced 
and  maintained  so  long  as  the  abnormal  condition  of  the  sinus 
persists.  In  other  words,  the  acidity  of  the  antral  secretion, 
appearing  in  the  early  period  of  hay  fever,  is  responsible  for  the 
intranasal  disturbance  to  a  very  large  degree,  and  provokes 
thereby  a  secondary  inflammation,  accompanied  by  hydrorrhea 
and  reflex  phenomena,  varying  in  character,  and  being  particu- 
larly severe  in  highly  nervously  organized  individuals,  who  are 
particularly  sensitive  to  the  irritants  producing  vasomotor 
changes  of  the  upper  respiratory  mucous  membrane.  In  Dr. 
Schadles'  articles  are  given  numerous  clinical  histories  on  which 
he  based  the  preceding  observations. 

Stein,  of  Chicago,  in  a  recent  monograph  records  his 
endeavors  to  cure  the  trouble  by  inhibiting  nerve  per- 
ception. He  does  this  by  injecting  alcohol  near  the 
trunks  of  the  anterior  and  posterior  groups  of  sensory 
nerves.  The  anterior  group  is  easily  reached  where  it  enters  the 
nose  at  the  extreme  anterior  superior  angle  of  the  nasal  cavity, 
just  posterior  to  the  base  of  the  nasal  bone.  The  posterior  group, 
made  up  from  the  sphenopalatine  nerves  and  ganglion,  can  be 
reached  at  the  sphenopalatine  foramen  by  directing  a  curved 
needle  outward,  upward  and  slightly  backward  to  the  posterior 
extremitv  and  lower  border  of  the  middle  turbinate.     Three  to 
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ten  drops  of  alcohol  are  used  in  each  nostril,  the  average  being 
five  drops.  No  patient  had  more  than  four  treatments.  After 
that  time,  the  annoying  symptoms  disappeared  and  did  not  return 
throughout  the  season.  Stein  says  that  where  the  injection  is 
properly  applied,  it  will  relieve  the  symptoms  of  hyperesthetic 
rhinitis.  This  method  of  treatment  does  not  appeal  to  me.  I 
recommend  anyone  wishing  to  try  it  to  read  the  original  article 
of  Dr.  Stein  before  doing  so.  (Chicago  Medical  Recorder.  July, 
1908.) 

Some  years  ago  we  were  all  more  or  less  enthusiastic  as  to  the 
possible  results  of  surgical  treatment  in  the  nose,  but  most  of 
us  are  in  accord  with  Dr.  C.  M.  Cobb,  who  in  a  personal  com- 
munication writes:  "The  surgical  treatment  of  the  nose  helps 
those  patients  who  have  anything  in  the  nose  which  would  re- 
quire treatment  if  they  did  not  have  hay  fever."  He  has  been 
much  disappointed  in  special  surgical  measures  for  the  relief  of 
hay  fever.  He  treats  his  patients  with  cold  shower  baths  and 
gymnastics.  For  the  last  three  years  he  has  treated  the  swollen 
turbinate  with  tincture  of  iodine.  This  causes  considerable 
smarting  for  a  few  hours,  but  controls  the  nasal  symptoms  for  a 
week  and  he  does  not  think  they  are  ever  so  bad  afterwards.  At 
any  rate,  two  or  three  weekly  applications  stop  all  the  symptoms 
in  a  large  majority  of  cases. 

The  experiments  of  I).  Hraden  Kyle  with  reference  to  the 
salivary  secretions  have  seemed  to  confirm  those  of  other  observers 
that  during  the  attack  there  is  an  alteration  in  the  character 
of  the  body  secretions.  He  made  his  observations  on  the  saliva r\ 
secretions,  and  found  that  remedies  which  were  used  to  change 
the  character  of  that  secretion  and  bring  it  to  a  more  normal 
condition  invariably  improved  the  condition  of  the  sufferer  and 
lessened  the  severity  of  the  attack.  While  this  method  of  treat- 
ment does  not  cure  the  disease,  it  lessens  the  severity  of  the 
attack,  and  patients  get  through  the  hay  fever  season  very  com- 
fortably and  without  loss  of  time  from  their  work. 

Personally.  1  do  not  know  any  cure  for  the  disease.  My  own 
efforts  are  limited  to  making  the  patient  as  comfortable  as  pos- 
sible during  the  attack  and  doing,  where  the  opportunity  offers, 
some  weeks  in  advance  of  the  attack,  if  possible,  such  nasal  sur- 
gery as  seems  to  be  indicated  in  the  individual  case.  In  those 
sufferers  in  whom  nasal  surgery  seemed  to  be  indicated,  the  suc- 
ceeding  attacks  of  hay  fever,  while  not  entirely  stopped,  have 
been    very   much    lessened    in   severity,   and   the   patients   have   in- 
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variably  informed  me  that  the  operative  procedures  are  regarded 
by  them  as  satisfactory. 

The  sneezing,  suffusion  of  the  eyes,  difficulty  in  breathing  and 
sense  of  general  discomfort,  are  what  the  patient  complains  of. 
Any  remedy  gives  relief  which  diminishes  the  amount  of  the 
secretion,  lessens  the  itching  of  the  eyes,  and  renders  the  nasal 
passages  open.  1  have  found  this  to  be  best  accomplished  by  the 
internal  use  of  small  doses  of  belladonna  or  its  alkaloid  atropine, 
combined  with  quinine  and  a  small  dose  of  extract  of  opium  or 
morphia,  given  to  the  point  of  throat  dryness,  and  then  dimin- 
ished in  dose. 

A  soothing  oil  spray  containing  perhaps  a  little  menthol,  but 
(»idy  a  little,  something  that  will  of  itself  produce  absolutely  no 
reaction,  is  used  locally  in  the  nose.  After  the  nose  is  covered 
with  this  I  powder  the  nostrils  with  a  mixture  of  suprarenal 
extract  and  Aristol,  according  to  the  following  formula: 

Aristol.  95  gr. 

Powdered  Suprarenal  ext..  do  gr. 

Stearate  of  Zinc   with    Menthol.   15  gr. 

In  the  above  mixture,  the  suprarenal  extract  is  preferred  to 
the  alkaloid,  for  the  reason  that  its  action  is  slower  and  more 
prolonged,  while  the  astringent  effect  of  the  Aristol  is  more 
pronounced  and  lasting. 

With  the  foregoing  measures,  the  possible  relation  of  died  to  the 
disease  is  looked  after,  the  bowels  kept  open,  and  the  natural 
bodily  functions  kept  in  as  normal  a  condition  as  possible. 

For  home  use  I  allow  one  dram  of  suprarenal  solution  (adren- 
alin (ddoride)  1  to  1,000.  to  be  combined  with  any  alkaline,  non- 
irritating  spray,  in  the  proportion  of  one  part  of  the  adrenalin 
chloride  solution  to  15  parts  of  the  alkaline  spray.  This  can  be 
used  ad  libitum  by  the  patient.  It  does  not  produce  the  extreme 
contraction  of  stronger  solutions  nor  the  subsequent  reaction. 

For  the  eyes.  1  have  found  nothing  so  good  as  the  local  applica- 
tion, no  oftener  than  is  absolutely  necessary,  of  a  10  per  cent 
solution  of  Argyrol.  one  drop  at  the  corner  of  each  eye.  Care 
must  be  taken  in  the  use  of  this  remedy,  since  its  long  continued 
or  too  frequent  use  produces  a  permanent  browning  of  the  con- 
junctivae. 

This  plan  of  treatment,  while  not  curative  in  the  true  sense  of 
the  word,  certainly  relieves  the  patients  and  enables  them  to 
weather  the  attack  .without   giving  up  their  work;   and   as  the 
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same  patients  return  year  after  year,  it  is  probably  as  satisfactory 
to  them  as  any  other  mode. 

Where  one  can  afford  it.  a  change  of  climate  to  some  of  the 
higher  levels  is  frequently  advantageous,  although  a  person  who 
may  be  immune  in  one  locality  for  a  certain  length  of  time  may 
suffer  in  later  years  from  hay  fever  in  the  same  locality. 

As  to  the  Dunbar  serum,  if  50  per  cent  of  the  cases  are  relieved, 
it  would  seem  as  though  further  study  of  the  serum  were  worth 
while.  Possibly  the  experiments  of  Kyle  and  others  in  the 
chemistry  of  the  internal  secretions  may  ultimately  give  us  some 
remedy  which  when  administered  by  the  mouth  will  sufficiently 
alter  these  secretions  as  to  render  the  delicate  mucous  membranes 
of  the  nose  and  eyes  no  longer  susceptible  to  the  toxin  element 
in  the  pollen,  which  in  the  case  of  susceptible  individuals  seems 
after  all  to  be  the  real  exciting  cause. 


PAPER: 

\ASAL    HEMORRHAGE,    OP    CONSTITUTIONAL    ORIGIN, 
WITH  THE  REPORT  OF  A   FATAL  CASK. 

By    THOMAS  J.   HARRIS,  M.    D.,    New   York. 

One  of  the  most  common  affections  which  the  physician  is  called 
upon  to  treat  is  nasal  epistaxis.  Endeed,  s<»  common  is  it.  and  so 
much  has  been  written  upon  its  cause  and  treatment  that  we  feel 
almost  like  apologizing  for  introducing  the  subject  again.  The 
early  Laryngological  Literature  of  Ibis  country,  as  shown  in  the 
proceedings  of  the  American  Laryngological  Association,  is  par- 
ticularly rich  in  articles  upon  the  situation  of  the  bleeding,  and 
the  proper  treatment.  And  yet,  it  is  this  very  familiarity,  and  the 
simplicity  of  the  treatment,  thai  is  liable  to  render  us  careless,  as 
regards  the  exact  cause,  and  thus  to  make  light  of  what  may  prove 
to  be  a  grave  condition.  Without  attempting  to  go  into  tbe  ques- 
tion of  etiology  at  length,  and  not  unmindful  that  nasal  hemor- 
rhage may  occur  in  the  absolutely  healthy  individual,  the  result  of 
nature's  attempt  to  relieve  herself  of  an  over-abundance  of  blood. 
we  may  roughly  say  that  the  causes  of  nasal  hemorrhage  arc 
four: — (1)  traumatic.  (2)  vicarious.  (3)  local,  (4)  constitutional. 
We  shall  not  take  the  time  to  dwell  upon  the  first  two  of  these, 
except  to  say  that  vicarious  hemorrhage  from  the  nose  is  not 
infrequently  met  with,  and  may  occur  either  preceeding  the  men- 
strual period,  in  place  of  it.  or  at  the  time  of  the  menapause.  In 
the  latter  instance  it  may  prove  to  be  of  a  serious  character.  A 
case  under  our  care  a  few  years  ago.  in  a  woman  of  45,  re- 
sulted nearly  fatally.  Here  there  was  a  pronounced  atrophy  with 
crusting,  which  had  existed  for  many  years. 

Local  causes  of  epistaxis  include  benign  or  malignant  new 
growths  in  the  nose,  and  the  well-known  erosions  of  the  mucous 
membrane  of  the  septum  in  the  so-called  Locus  Kiesselbach.  It  is, 
however,  of  hemorrhage  of  constitutional  origin  that  we  desire 
particularly  to  speak.  Constitutional  causes  are  many.  Without 
presuming  to  cover  them  all.  they  include  most  affections  of  the 
blood  and  the  blood  vessel  walls.  The  various  exanthemata  arc 
all   liable   to    nasal   hemorrhage    in   some   stage    of    the    disease. 
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Typhoid  fever  has  it  as  one  of  its  fairly  common  symptoms,  at  the 
outset,  and  it  is  not  infrequently  met  with  in  a  late  stage  of  the 
disease.  Affections  of  the  kidney,  especially  chronic  interstitial 
nephritis,  are  very  commonly  associated  with  nose  bleed.  The 
literature  gives  numerous  instances  of  such  complications.  In  this 
connection,  it  is  interesting  to  note  that  Gaucher,  (Union  Medical 
June,  1888),  asserts  that  in  cases  of  frequent  epistaxis,  occurring 
in  persons  of  middle  age,  albumen  will  generally  be  discovered 
iu  the  urine,  and  regards  such  bleeding  as  an  indication  for  milk 
diet.  Nose  bleed  may  occur  in  any  stage  of  the  disease,  both  at 
the  beginning  and  at  the  ending,  and  the  attacks  are  wont  to  be 
frequent.  Epistaxis  is  commonly  met  with  in  certain  cases  of 
valvular  heart  disease.  Borst  reports  such  a  case.  It  has  been 
met  with  as  an  early  symptom  of  cerebral  disease.  All  such  cases 
of  nasal  hemorrhage,  whether  associated  with  kidney,  heart  or 
brain  disease,  are  in  all  probability  dependent  upon  a  condi- 
tion of  arterio-sclerosis.  An  unusual  cause  for  epistaxis  is  neura- 
sthenia. Kutvirl  reports  such  a  case,  where  bleeding  of  the  nose 
followed  every  effort  at  prolonged  mental  exertion.  Rheumatism 
has  been  regarded  as  a  possible  cause,  and  Hastings.  (British 
Medical  Journal.  December,  1897).  reports  two  cfses  following  the 
use  of  quinine.  Most  difficult  to  treat,  however,  of  all  forms  of 
nasal  hemorrhage,  are  those  cases  which  depend  upon  some  blood 
dyscrasia.  Fortunate  is  the  man  who  has  been  in  practice  for  a 
number  of  years  and  has  not  been  called  upon  to  attend  one  of 
these  cases.  The  bleeding  is  wont  to  be  severe,  frequently  re- 
peated, and  the  cause  of  great  concern  to  all  interested.  The  dis- 
coveries of  recent  years  in  the  pathogenesis  of  the  blood  have 
served  to  throw  considerable  light  upon  these  cases,  both  as  re- 
gards the  cause  and  treatment.  An  article  in  the  Archives  Inter- 
national de  Laryngologie,  for  January.  1900,  by  Sehiffers,  bears 
directly  upon  the  result  of  blood  examinations.  The  usual  time 
for  blood  clotting  is  from  six  to  eight  minutes.  In  cases  of 
hemophilia  it  is  extended  to  as  long  as  30  minutes,  in  some  in- 
stances. According  to  Sehiffers.  it  is  important  to  distinguish 
two  forms  of  hemophilia,  one  the  family  type,  and  the  other  the 
spontaneous  type.  In  the  former,  failure  of  the  blood  to  coagu- 
late depends  upon  certain  anti-coagulating  substances,  the  serum 
of  the  hemophilia  preventing  the  coagulation  of  normal  blood, 
in  the  spontaneous  type  the  failure  to  coagulate  depends  upon  a 
faulty  plasma,  and  not  upon  anti-coagulating  substances.  Act- 
ing upon  this  theory,  Sehiffers  lias  endeavored  to  supply,  in  cases 
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of  the  family  type,  the  coagulating  substances  which  were  Lack- 
ing. For  this  purpose  he  lias  injected  into  the  veins  fresh  animal 
senim.  to  the  amount  of  1"  c.c.  In  two  eases  which  he  reports. 
the  results  were  certainly  quite  satisfactory. 

Even  more  terrifying  in  its  effects,  are  cases  of  nasal  hemor- 
rhage depending  upon  purpura.  A  number  of  years  ago  we  saw 
such  a  case  in  consultation  with  Dr.  J.  B.  Emerson,  of  New  York, 
where,  after  persistent  bleeding  from  the  nose  and  gums  for  several 
days,  the  patient  was  reduced  to  almost  syncope.  Relief  was  final- 
ly obtained  by  hypodermic  injections  of  3-5  minims  of  1-10(1!) 
adrenalin  chloride.  While  cases  of  such  severe  hemorrhage  can- 
not be  so  extremely  uncommon,  a  careful  examination  of  the  litera- 
ture for  the  last  twenty-five  years,  as  given  in  Semon's  Central- 
blatt,  reveals  only  seven  fatalities,  in  addition  to  the  one  which 
we  are  about  to  report.     These  are  briefly  as  follows: 

Case  1.  is  reported  by  Dock,  ("New  York  Medical  Journal,  .May. 
1890).  'Phis  case  was  carefully  studied,  both  as  regards  the  condi- 
tion of  the  nose  and  of  the  blood.  There  had  been  continuous 
hemorrhage  fur  two  weeks.  The  blood  examination  showed  ;i 
marked  reduction  of  the  red  corpuscles,  moderate  leucocytosis, 
and  many  nucleated  reds.  The  autopsy  showed  a  small  epitheli- 
oma of  the  septum. 

Case  2.  reported  by  Sinclair.  (Lancet.  December,  1885),  does 
not  give  any  history  of  hemophilia.  There  were  repeated  attacks 
of  nose  bleed,  followed  by  intense  anaemia,  and  death.  The  au- 
topsy showed  a  hemorrhage  into  the  substance  of  the  spinal  cord. 

Case  •').  reported  by  Vulpian,  (Review  de  Medicine.  February 
1886).  occurred  in  a  person  suffering  from  scrofula  and  syphilis. 
and  followed  a  similar  attack',  thirteen  years  before. 

Case  4.  reported  by  Thomas  Hubbard.  (New  York  Medical 
Record.  April,  1905),  occurred  in  a  pregnant  woman  aged  forty. 
Repeated  attacks  before  confinement  had  been  controlled,  but  the 
patient   died  about   ten   days  after  her  confinement. 

Case  5,  reported  by  Robert  Levy.  (Laryngoscope.  August,  1896), 
followed  an  injury  of  the  head,  which  caused  a  suppurative  pro- 
cess in  the  ear,  leading  to  an  ulceration  of  the  middle  meningeal 
artery. 

Case  6  was  reported  in  the  Medical  News  for  September,  1896. 
and  was  the  result  of  pernicious  anaemia  of  three  weeks  duration. 

Case  7  was  reported  by  Matthews  (New  York  Medical  Journal. 
1898).  It  occurred  in  a  young  man  who  had  been  ill  from  bilious 
fever,  but  was  convalescent  at  the  time  of  the  attack.     The  nose 
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was  thoroughly  tamponed,  but  the  bleeding  recurred,  and  in  spite 
of  all  measures  taken,  death  resulted  the  following  day. 

The  ease  which  I  desire  to  report  was  seen  in  consultation  with 
Dr.  Ellard.  May  25.  1908.  The  patient  was  a  well-preserved  Ger- 
man woman,  aged  62.  married,  who  had.  according  to  the  history 
elicited,  been  suffering  from  a  succession  of  severe  nasal  hemor- 
rhages lasting  for  several  days.  She  had  never,  as  far  as  could 
lie  learned,  had  any  similar  attacks.  Indeed,  the  only  history 
of  previous  trouble  was  a  cancer,  situated  somewhere  below  the 
thorax,  which  had  been  operated  upon  some  years  previously 
with  success.  At  the  time  that  I  saw  the  patient  her  tempera- 
ture was  normal,  pulse  rather  weak,  hut  not  particularly  rapid, 
respiration  slow  and  regular.  She  was  considerably  exsanguin- 
ated, as  would  he  expected  from  the  history.  There  had  been  at 
the  time  of  my  visit  no  bleeding  for  several  hours.  An  examina- 
tion of  the  nose  showed  no  areas  pointing  to  recent  hemorrhage, 
but  in  the  locus  Kiesselbach  there  were  the  lines  of  erosion,  com- 
monly met  with  in  hemorrhage  of  local  origin.  The  hemorrhage 
in  this  case,  as  we  recall  it.  had  occurred  from  both  nostrils.  The 
patient  was  in  such  good  general  condition,  and  the  probability 
that  the  bleeding  was  of  local  origin  seemed  so  great,  that  we  pro- 
ceeded to  cauterize  the  excoriated  areas  with  the  fused  crystals 
of  nitrate  of  silver,  hut  did  not  introduce  any  tampons.  We,  how- 
ever, instructed  the  nurse,  and  the  physician  in  attendance,  to 
he  prepared  upon  the  slightest  return  of  the  bleeding  to  use 
adrenalin  on  cotton,  to  be  followed  by  tamponing,  if  necessary. 
On  account  of  the  highly  nervous  condition  of  the  patient,  no 
blood  examination  was  made.  The  urine  was  reported  by  the 
attending  physician  to  be  entirely  normal.  Adrenalin  chloride 
was  ordered  hypodermieally,  as  in  the  case  formerly  referred  to. 
Calcium  chloride  had  previously  been  employed.  The  gravity  of 
the  case  was  explained  to  the  family,  but  a  favorable  prognosis 
seemed  on  the  whole,  warranted.  We  left  the  case  at  two  o'clock. 
Late  in  the  afternoon  the  bleeding  recurred,  and  the  treatment 
prescribed  promptly  administered.  The  anterior  and  post-nasal 
tampons  were  introduced  by  the  doctor.  This  controlled  the 
bleeding,  but  in  spite  of  these  measures  the  patient  died  the  same 
night.  Shortly  before  death  cutaneous  hemorrhages  which  had 
been  previously  looked  for.  and  were  entirely  absent,  appeared 
all  over  Hie  body,  and  the  urine  showed  considerable  quantities 
of  albumen. 

Comments : — This  was  without  question  a  case  of  purpura  hem- 
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orrhagica.  In  all  probability  nothing  would  have  saved  the  pa- 
tient's   life.       But    we    have    always    Cell    that    if,    at    the    time 

of  our  visit,  a  firm  nasal  and  post-nasal  tampon  had  been  intro- 
duced, it  might  have  possibly  prolonged  the  intervals  between 
bleeding.  At  the  same  time,  it  is  well  known  that  in  a  case  of 
epistaxis  depending  on  blood  dyscrasias  the  bleeding  is  wont  to 
recur  as  soon  as  the  tampons  are  removed.  We  regret  that  it  was 
not  possible  to  have  a  complete  blood  examination  made,  which 
would  have  made  this  report  more  valuable. 

In  closing,  we  desire  to  speak  briefly  of  some  of  the  newer 
methods  of  treatment.  Several  of  the  foreign  writers  have  em- 
ployed solution  of  gelatin  with  good  results.  Freudenthal, 
(Deutscher  Med.  Wochenschrift,  1899)  reports  having  employed 
it  successfully  in  a  woman  of  68,  by  injections  of  six  leaves  to 
a  teaspoon ful. 

Imhafer,  in  1903,  before  the  Verein  of  Deutscher  A.ertze,  demon- 
strated gelatin  prepared  in  a  Lilass  tube,  which  can  he  easily  in- 
troduced into  the  nose,  on  cotton.  Dr.  \V.  K.  Simpson,  of  New- 
York,  1ms  used  with  success  for  a  number  of  years  Lactate  of  cal- 
cium, administered  in  large  doses.  We  have  tried  it  in  one  or 
two  cases  with  good  results. 

Investigations  of  Schiffers  demonstrate  the  value  of  fresh 
animal  serum,  in  suitable  cases. 

Finally,  ligation  of  the  external  carotid,  as  far  as  we  know,  has 
never  been  performed  for  this  purpose,  hut  we  feel  that  it  is  de- 
serving of  consideration  where  other  methods  fail. 


PAPER: 

"TAKING  COLD." 

By    D.    BRADEN    KYLE,    M     D. 

The  expression  "taking  cold,''  as  so  frequently  used  by  pa- 
tients, and  sometimes  by  medical  practitioners,  is  in  so  many  eases 
a  misnomer,  that  I  have  purposely  used  the  term  to  call  attention 
to  this  particular  fact.  The  practitioner  of  special  medicine  so 
often  sees  the  individual  with  a  condition  resembling  a  cold,  in 
which  there  is  no  history  of  exposure  nor  usual  systemic  phe- 
nomena, and  yet.  to  all  intents  and  purposes,  the  patient  is  suffer- 
ing from  a  cold  in  the  head,  or  has  taken  cold. 

Let  tis  lirst.  then,  divide  the  condition  of  taking  cold  into  three 
classes:  First,  actual  cold;  taking  cold;  Acute  Rhinitis.  Second, 
An  underlying  systemic  condition  which  produces  some  local 
manifestation  and  irritation  in  the  mucous  membrane,  predispos- 
ing the  individual  to  taking  cold. '  Third,  An  underlying  systemic 
condition  in  which  the  patient  has  not  taken  any  cold,  but  the 
symptoms  produced  in  the  mucous  membrane  are  those  of  a  cold. 
The  first  condition  is  a  separate  and  distinct  process,  a  simple 
acute  rhinitis.  The  second  is  a  compound  process, — a  systemic 
condition  and  a  local  process.  Just  what  particular  function  is 
wrong  is  to  lie  determined  by  the  practitioner,  but  the  systemic 
condition  predisposes  the  individual  to  cold:  in  other  words,  it 
lessens  the  vitality  of  the  mucous  membrane  and  lowers  its  re- 
sistance. And  in  the  third  condition. — let  it  lie  neuroses,  let  it 
lie  a  circulatory,  a  vasomotor,  or  chemic,  or  an  organic  or  sys- 
temic lesion  which  is  locally  manifested  in  the  mucous  membrane 
of  the  upper  respiratory  tract. — the  irritation  thus  produced  in 
this  local  manifestation,  produces  ;i  lesion  identical  with  that  of 
having  taken  cold.  In  other  words,  a  patient  may  have  every 
symptom  of  ••old  in  the  head,  and  yet  not  have  been  exposed; 
in  fact,  .just  ;is  likely  he  may  have  been  seated  before  the  fire  in 
;i  comfortable,  well  ventilated  n i.  free  from  draughts  or  ex- 
posure. 
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H  is  wit h  the  second  and  third  classifications  that  this  paper 
deals,  although  the  subject  is  that  of  taking  cold.  The  first 
classification  of  simple  cold,  we  will  omit,  and  deal  entirely  with 
the  second  and  third  classifications,  as  given  above. 

Taking  cold,  then,  implies  more  than  ;i  local  condition.  It  may 
ie  dependent  on  constitutional  conditions,  either  original  or 
acquired.  Certain  individuals,  under  varied  conditions,  are  more 
susceptible  to  cold  at  one  time  than  another.  Al  certain  times 
a  person  may  be  exposed  and  not  take  cold,  yet  at  another  time 
without  any  apparent  rhyme  or  reason,  he  takes  cold.  This  can- 
not be  explained  on  any  other  basis  than  an  individual  systemic 
or  constitutional   underlying  cause. 

The  lithemic  condition,  where  the  patient  without  any  exposure 
whatever  may  suddenly  develop  a  severe  cold,  is  also  classed 
under  the  ordinary' term  of  "cold.**  This,  however,  is  due  to 
the  faulty  chemistry  of  the  secretion,  where  the  glands  of  the 
mucous  membrane,  in  pouring  out  their  normal  secretion,  (this 
secretion  having  been  perverted)  produce  an  irritating  mucus. 
which  in  turn  inflames  and  irritates  the  nasal  mucous  membrane. 
causing  every  symptom  of  a  severe  cold  in  the  bead.  Individuals 
with  rheumatic,  gouty,  or  lithemic  diatheses  are  especially  pre- 
disposed. Such  individuals,  with  necessarily  sensitive  mucous 
membranes,  would  certainly  have  the  so-called  chronic  cough. 

Contagious  and  infectious  diseases  also  render  the  mucous 
membrane  sensitive  and  predispose  the  individual.  This  is  il- 
lustrated by  the  catarrhal  conditions  following  all  the  infectious 
diseases  of  childhood,  and.  in  fact,  all  infectious  fevers;  frequent- 
ly following  the  recovery  from  the  original  lesion,  the  patient  is 
for  several  winters  very  susceptible  to  cold,  and  usually  lias  a 
slight,  hacking  cough. 

Digestive  disturbances,  torpid  liver,  constipation,  faulty  elim- 
ination due  to  a  lesion  of  the  genito-urinary  tract,  may  be  a 
systemic  underlying  etiologic  factor. 

Fatigue,  either  physical  or  nervous,  renders  the  individual  very 
susceptible,  and  while  this  should  be  classed  under  constitutional 
conditions,  yet  the  individual's  general  health  may  be  good,  but 
at  the  time  of  exposure  his  physical  or  mental  exhaustion  renders 
him  more  liable  to  take  cold. 

Xasal  irregularities  and  obstruction,  rendering  the  mucous 
membrane  sensitive,  are  also  a  predisposing  factor. 

Persons  with  sensitive  skin  or  sensitive  areas  are  also  very 
susceptible.      Interference  with  the  function   of  the  skin,  which 
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may  be  due  to  chilling  of  the  surface  when  a  person  is  warm  or 
overheated,  may  predispose  the  individual  to  taking  cold.  When 
a  portion  of  the  body,  especially  the  back  of  the  neck  or  head, 
or  the  extremities,  is  exposed  to  draughts,  the  person  is  very 
likely  to  take  cold. 

Sudden  changes  of  temperature  and  climatic  conditions  may 
act  as  local  and  systemic  predisposing  factors;  also  suddenly 
changing  from  a  hot  to  a  cold  room,  or  the  reverse,  are  equally 
predisposing  factors. 

Over-ventilated  or  illy-ventilated  rooms,  especially  in  school 
buildings,  where  the  individual  is  exposed  to  a  draught  by  poor 
ventilation,  may  predispose  him  to  cold.  Individuals  living  and 
especially  sleeping  in  rooms  heated  by  means  of  registers,  in 
which  there  comes  from  the  furnace  dry  heat  charged  with  dust 
and  irritating  gases,  owing  to  the  irritating  effect  on  the  nasal 
mucous  membrane,  are  rendered  more  susceptible  to  cold. 

Certain  seasons  render  individuals  more  susceptible  to  taking 
cold  than  others.  The  spring  of  the  year,  when  the  individual 
is  likely  to  change  from  heavy  clothing  to  a  lighter  weight  gar- 
ment, is  a  decided  predisposing  factor.  In  certain  sensitive  in- 
dividuals, the  exposure  of  the  ankles  or  wrists  to  draughts  pre- 
disposes that  individual  to  taking  cold;  yet.  after  all.  many  of 
these  so-called  predispositions  or  sensitiveness  on  the  part  of  the 
individual,  are  due  to  a  systemic  condition  which  renders  him 
susceptible  to  taking  cold. 

Occupation  may  predispose  an  individual  to  taking  cold.  The 
mucous  membrane  of  the  upper  respiratory  tract,  owing  to  the 
continued  irritation  from  extraneous  material,  is  in  a  constantly 
susceptible  condition.  Colds  and  cough  follow,  and  the  indi- 
vidual is  constantly  exposed  to  a  serious  infection. 

Irritating  vapors  may  cause  the  mucous  membrane  to  become 
sensitive  and  render  the  individual  much  more  susceptible.  Dust 
and  smoke  may  also  be  classed  as  predisposing  factors. 

The  automobile  is  an  exciting  factor.  Individuals  exposed  to 
dust  and  facing  strong  wind,  suffer  with  faceache.  conjunctival 
irritation,  and  nasal  congestion:  this  continued  congestion  blocks 
ip  the  accessory  cavities  and  tends  to  congestion  of  the  nasal 
mucous  membrane,  lessening  its  resisting  powers  and  interfering 
with  Dormal  functions,  thus  predisposing  tin'  individual  to  taking 
.•old.  'Idie  same  condition  has  been  observed  in  railroad  engineers 
and  individuals  who  test  the  speed  and  vibration  of  engines. 

In  many  of  the  above-mentioned  predisposing  causes  the  pro- 
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cess  known  as  "taking  cold"  ni;iy  be  arrested  in  the  early  stages, 
if  the  cause  can  be  removed  before  the  congestion  passes  into  the 
second  stage  of  the  inflammatory  process,  saving  the  patienl  from 
the  cough  necessary  to  the  resolution  stages. 

In  the  various  forms  of  rheumatism  and  gout  is  frequently 
observed  the  irritation  of  the  mucous  membrane  of  the  upper 
respiratory  tract,  especially  the  naso-pharynx  and  larynx.  The 
same  is  true  of  the  lithemic  individual  with  the  excessive  alkaline 
or  the  excessive  acid  secretion  or  a  neutral  secretion  containing 
irritants. 

The  nasal  congestion  of  puberty,  due  to  hyperemia,  or  the  nasal 
congestion  of  middle  <>r  old  age,  or  the  menopause  period  in 
which  the  congestion  is  a  cyanotic  or  sluggish  one  all  give  rise  to 
a  condition  similar  to  a  cold  in  the  head. 

Nervous  excitement,  shock,  nervous  tension,  constant  worry, 
through  its  effect  on  the  nervous  system  and  general  perversion 
of  the  secretion,  will  cause  constant  irritation  of  the  mucous 
membrane  and  give  rise  to  symptoms  identical  with  those  of  a 
cold  in  the  head. 

The  irritating  effect  of  the  nasal  and  nasopharyngeal  .secre- 
tions on  tlie  mucous  membrane,  as  an  exciting  factor,  can  be 
clearly  demonstrated  by  changing  the  chemistry  or  the  reaction 
of  the  secretions  by  internal  medication,  and  you  will  find  that 
the  eold  in  the  head  will  clear  up  as  suddenly  as  it  came,  show- 
ing that  it  was  nothing  more  than  a  local  manifestation  of  a 
systemic  condition. — a  faulty  chemistry. — the  secretion  either 
coming  to  the  surface  as  an  irritant,  or  when  coming  to  the  sur- 
face, undergoing  chemical  changes,  produces  an  irritant. 

It  is  a  well  known  fact  that  in  certain  individuals  the  Actinic 
rays  produce  congestion  of  the  nasal  mucous  membrane  and  also 
the  conjunctiva.  Some  individuals,  when  exposed  to  the  Actinic 
raj's,  especially  when  associated  with  the  glare  from  Water,  will 
develop  in  a  few  minutes  an  irritated  condition  of  the  mucous 
membrane  almost  identical  with  a  sudden  and  acute  eold.  or 
probably  more  resembling  the  condition  known  as  Hay  Fever. 
All  the  forms  of  Hay  Fever.  Rose  Cold.  Horse  Fever.  Rye  Fever. 
Ragweed  Fever,  and  similar  conditions,  no  matter  by  what  name 
known,  are  in  many,  if  not  all  cases,  due  to  the  irritating  effect 
of  the  secretion,  either  direct  or  in  combination  witli  some 
extraneous  material,  but  the  symptoms  produced  are  very  much 
the  same  as  the  ordinary  cold  in  the  head. 

Frequently  children  suffer  from  so-called  cold  in  the  head,  often 
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due  to  exposure  and  carelessness.  There  is  a  tendency  on  the 
part  of  some  practitioners,  parents  and  nurses,  to  do  what  they 
please  to  term  "hardening  the  child,"  by  cold  baths.  In  many 
instances  this  is  fatal.  Certain  individuals  do  not  react  from 
the  cold  bath,  while  in  others  it  is  an  excellent  tonic  to  the  circu- 
lation and  may  serve  to  prevent  the  individual  from  taking  cold. 
It  is  purely  a  personal  equation,  and  it  is  simple  folly  to  endeavor 
to  harden  the  child  who  is  suffering  from  some  systemic  condition 
which  irritates  his  mucous  membrane,  by  the  cold  bath  process. 
I  have  several  cases  in  mind  in  which  this  cold  bath  was  insisted 
upon,  and  to  be  sure,  the  child  now  does  not  take  any  cold,  but 
is  quietly  resting  out  in  Cedar  Hill  (Cedar  Hill  being  one  of  our 
largest  cemeteries). 

It  narrows  the  matter  down  to  a  question  of  personal  or  indi- 
vidual equation,  and  the  individual  and  personal  study  of  every 
case  as  to  why  the  child  or  individual  takes  cold,  as  to  what  form 
and  course  this  so-called  cold  pursues,  and  why  on  one  oc- 
casion without  exposure  he  takes  cold,  and  on  another  occasion 
after  being  exposed  he  does  not  take  cold. 

Nasal  congestion,  causing  mouth  breathing  and  continual 
symptoms  of  cold  in  the  head,  as  observed  in  boys  and  girls  at 
the  age  of  puberty,  we  all  know  is  due  to  a  physiological  process 
It  is  in  reality  a  physiological  hyperemia  of  the  erectile  tissue. 
Why.  then,  sacrifice  this  membrane"'  Why  cauterize,  cut  or 
burn  this  perfectly  normal  tissue?  Local  treatment  does  prac- 
tically no  good,  but  in  the  course  of  a  few  months,  or  when  the 
individual  has  passed  through  the  age  of  puberty,  you  will  find 
that  this  tendency  to  take  cold  in  the  head,  or  the  chronic  con- 
dition of  cold  in  the  head,  has  disappeared,  and  instead  of  having 
a  scarred  and  irritated  mucous  membrane  you  now  have  a  per- 
fectly normal  and  healthy  tissue. 

The  same  is  true  in  regard  to  local  treatment  and  surgical  in- 
terference in  a  vast  majority  of  conditions  as  described  in  this 
paper.  To  be  sure,  sometimes  sedative  local  treatment  may  give 
a  certain  degree  of  comfort  to  the  patient,  and  the  nasal  con- 
gestion may  be  so  marked  as  to  threaten  involvement  of  the 
Eustachian  tube  and  middle  ear.  <>r  of  some  of  the  accessory 
cavities.  Then  and  only  in  such  cases  where  the  threatened  dan- 
ger would  lie  greater  than  the  loss  of  a  certain  portion  of  the 
tissue,  should  operative  interference  be  offered.  In  many  in- 
stances where  the  local  condition  is  really  a  local  manifestation 
of  a  systemic  condition,  solutions  and  treatments  applied   locally 
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only  aggravate  the  already  irritated  tissue,  and  the  treatment 
should  he  directed  medically  toward  the  removal  of  the  under- 
lying cause;  in  other  words,  the  application  of  the  old  surgical 
teaching,  "Remove  the  cause." 

Reviewing,  then,  these  systemic  conditions  which  bring  about 
irritation  of  the  mucous  membrane  which  resembles  taking  cold, 
it  certainly  shows  that  in  a  Large  percentage  of  cases  of  so-called 
cold  in  the  head,  no  one  remedy  could  be  applied,  and  that  the 
individual  must  be  studied  as  carefully  for  the  predisposing 
cause  or  underlying  element  as  though  typhoid  fever  or  a  begin- 
ning pneumonia  were  suspected!  In  other  words,  every  indi- 
vidual case  should  be  studied  from  an  individual  standpoint. 
The  individual  study  of  cases  enables  the  physician  to  scientifical- 
ly apply  his  remedial  agent  and  not  empirically  prescribe  a  cold 
remedy.  My  own  experience  has  been  that  out  of  one  hundred 
persons  presenting  themselves  for  relief  of  what  they  call  a  cold 
in  the  head,  or  having  taken  cold,  or  frequently  taking  cold,  at 
least  eighty  per  cent  belong  to  the  class  of  the  systemic  condition, 
either  constitutional,  organic,  or  chemic. 
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A  CASE  OF  PRIMARY  TUBERCULOSIS  OF  THE  FAUCES, 
POSTERIOR  PHARYNX  AND  PALATAL  AND  LINGUAL 
TONSILS.    CURED   BY    TUBERCULIN    INJECTIONS. 

By   JOHN   R.   WINSLOW,  B.   A.,   M.    D.,   Baltimore,   Md. 

The  treatment  of  Tuberculosis  of  the  upper  air  tract  has  ever 
been  a  bete  noire  of  laryngology. 

While  some  encouraging  results  have  been  obtained  by  the 
older  methods,  the  mortality  percentage  has  been  so  appalling 
That  any  real  addition  to  our  therapeutic  resources  will  be  re- 
ceived with  rejoicing. 

Tuberculous  lesions  rarely  heal  spontaneously,  those  involving 
the  soft  palate,  uvula,  tonsils,  anterior  pillars  and  structures  pos- 
teriorly, being  according  to  Robert  Levy  of  absolutely  unfavor- 
able prognosis.  Lesions  involving  the  posterior  pharyngeal  wall 
may  however  lie  comparatively  benign. 

Primary  lesions  are  much  more  sluggish  and  less  malignant 
than  secondary  ones. 

The  use  of  Tuberculin  preparations  in  selected  cases  of  tuber- 
culosis of  the  upper  air  tract  is  well  warranted,  but  as  yet  there 
are   but   few   recorded  cases   of  dire,  especially   in   this   country. 

The  following  case  is  reported  as  a  small  contribution,  afford- 
ing some  encouragement  in  persistence  along  this  new  avenue 
of  hope  in  this  direful  condition. 

Miss  L.  F..  a  young  lady  of  18  years  consulted  me  October 
30th,  1907.  complaining  of  some  pain  on  swallowing,  worse 
latterly,  and  an  excess  of  mucous  secretion  in  the  throat 
(pharynx). 

She  was  of  slight  physique,  a  little  pallid  but  not  emaciated. 
Temperature  normal. 

Her  parents  are  living  and  of  robust  physique,  but  she  has  a 
brother  in  the  latter  stages  of  pulmonary  tuberculosis.  No  his- 
tory of  heredity  obtainable. 

She  lias  suffered  from  the  present  trouble  for  over  a  year,  and 
has  been  treated  by  her  family  physician,  who  applied  silver 
nitrate  solution  to  the  posterior  pharynx,  but  admitted  that  he 
did  not  suspect  the  true  nature  of  the  ulceration. 
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Upon  examination,  the  posterior  wall  of  the  uaso-pharynx  was 
seen  to  be  covered  with  a  tenacious  secretion,  beneath  which  a 
superficial  ulceration  the  size  of  a  50c  piece,  with  indolent  base, 
was  discovered;  on  the  Left  side  this  extended  up  behind  the 
posterior  palatine  arch  into  the  epipharynx.  At  its  outer  edge 
a  fusiform  growth  resembling  a  lateral  hand  was  seen,  behind 
the  posterior  arch.  Ulceration  of  the  rudimentary  palatal  tonsils 
existed,  as  well  as  of  the  lingual  tonsil,  hut  the  larynx  was  un- 
involved. 

The  granuloma  of  the  posterior  pharynx  was  removed  with 
punch  forceps  and  submitted  to  Prof.  J.  L.  Birsch,  of  the  Uni- 
versity Hospital,  who  reported  it  as  a  typical  tuberculoma  (giant 
cells  and  caseation).  Examination  of  a  smear  from  the  ulcerated 
surface  showed  a  few  scattered   tubercle  bacilli. 

Careful  examination  of  the  chest  at  this  time,  and  subsequent- 
ly on  several  occasions,  failed  to  reveal  any  lime'  involvement. 

From  the  negative  chest  examinations  and  the  absence  of 
laryngeal  lesions  or  symptoms  during  the  whole  period,  I  believe 
this  to  have  been  a  case  of  primary  inoculation  of  the  Pharynx, 
with  the  consumptive  brother  as  the  source  of  contagion. 

The  patient  was  put  upon  the  usual  systemic  and  hygienic 
treatment  of  tuberculosis,  ami  being  extremely  fearful  of  the 
extension  of  the  lingual  ulceration  to  the  larynx  I  instituted 
vigorous  local  treatment,  with  mops  of  Lactic  Acid,  gradually 
increasing  from  2'5  to  100' ,  ;  the  same  local  treatment  was  applied 
to  the  other  ulcerations  as  they  subsequently  appeared. 

Orthoform  lozenges  were  prescribed  for  the  relief  of  dysphagia 
at   meal   times. 

When  first  seem,  the  lesions  were  limited  to  the  regions  named. 
but  within  a  few  days  extension  to  the  adjoining  structures  of 
the  fauces  began. 

The  earliest  appearances  in  each  region  were  an  edema  ami 
sub-mucous  infiltration  with  minute  tubercles,  followed  by  ulcera- 
tion, and  often  a  melting  away  of  the  entire  structure  within  a 
few  hours.  Tt  was  most  interesting  and  at  the  same  time  dis- 
heartening to  observe  this  identical  process  successively  in  the 
posterior  and  anterior  palatine  arches,  the  uvula  and  velum 
palati,  until  the  structures  were  ultimately  in  great  part  de- 
stroyed. 

Becoming  alarmed  at  the  persistent  progress  of  the  infiltration 
despite  vigorous  constitutional  and  local  treatment,  I  referred 
the  patient  to  my  colleague.  Dr.  Gordon  Wilson.  Associate  Pro- 
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lessor  of  .Medicine  in  the  University  of  Maryland,  and  Director 

of  the  Municipal  Tuberculosis  Hospital,  for  examination  and  con- 
sultation. 

After  elimination  by  careful  examination  of  detectible  lung 
involvement,  we  agreed  upon  the  employment  of  injections  of 
tuberculin.  These  were  instituted  by  Dr.  Wilson  on  January 
9th,  1908.  and  continued  until  July  31st.  1908. 

The  preparation  used  was  a  mixture  of  equal  parts  of  Bouillon 
Filtrate  (B.  F.)  and  Tuberculin  (T.  R.) 

TUBERCULIN  (DENYS),  Bouillon  Filtrate.  "B.F." 
This  product  consists  of  the  filtrate  from  bouillon  cultures  of 
the  tubercle  bacillus  and  contains  all  the  soluble  products  elab- 
orated by  the  bacteria  while  growing  on  bouillon.  It  differs  es- 
sentially from  "old"  tuberculin  in  that  no  heat  is  used  in  its 
preparation. 

TUBERCl'LIX  E.  "T.  R." 

For  the  preparation  of  this  tuberculin,  bacilli  from  a  virulent 
culture  are  dried  in  vacuo  in  the  dark  and  then  pulverized.  The 
powder  thus  obtained  is  suspended  in  distilled  water  and  centri- 
fuged  at  high  speed  for  about  forty-five  minutes.  The  opalescent 
liquid  above,  containing  no  bacilli,  is  decanted,  and  constitutes 
the  Tuberculin  Oberer,  which  is  discarded. 

The  precipitate  consisting  of  the  bacterial  residue  is  again 
dried  in  vacuo,  suspended  in  water  and  centrifuged;  the  residue 
obtained  is  treated  in  the  same  manner.  This  is  clone  several 
times.  The  mixture  of  the  fluids  obtained  at  the  subsequent  op- 
erations constitutes  Tuberculin  R.  (Tuberculin  Riickstande).  It 
is  supplied  in  liquid  form,  and  the  solution  contains  2  nig.  of 
powder  to  each  c.c. 

The  dosage  was  variable  but  was  in  the  main  progressively 
increased  from  the  minimum  of  1-10(100  m'gr.  of  each  on 
January  9th  to  the  maximum  of  2.5  m'gr.  of  each  on  July 
31st.  The  frequency  of  injections  was  quite  variable,  from 
a  7  day  interval  at  the  beginning,  to  one  of  3 — 4  days  at  the 
termination  of  treatments. 

The  relation  of  dosage  to  frequency  can  better  be  understood 
by  reference  to  the  accompanying  chart. 

There  were  no  "reactions"  during  treatment  in  the  ordinary 
sense  of  the  term,  but  during  February  there  was  a  slight  con- 
junctivitis and  during  May  a  marked  one.  which  were  undoubted- 
ly "reactions." 

Weight,  January  9th.   (Winter  clothes)    1<»2  Lbs. 
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Weighl  July  :51st,  (Summer  clothes)    109%  lbs. 

Gain  in  weighl  !'■> i  His.  plus  differences  in  weighl  between  Sum- 
mer and  Winter  clothes. 

At  the  termination  of  the  treatment  on  July  31st,  1908,  the  pa- 
tient was  in  excellent  general  health.  Locally,  the  greater  part  of 
the  posterior  pharyngeal  wall  presented  ,-i  smooth  cicatrix:  the 
posterior  palatine  arches  were  destroyed  and  the  anterior  ones  par- 
tially so;  the  uvula  and  about  one-half  of  the  velum  were  de- 
stroyed; the  palatal  and  lingual  tonsils  were  replaced  by  a 
cicatrix. 

The  patient  was  given  a  cleansing  spray  and  directed  to  con- 
tinue  her    general    treatment. 

She  was  re-examined  by  me  in  October  last.  re  than  a  year 

after  the  first  visit,  and  found  in  excellent  general  and  local 
health.  I  learn  that  she  has  passed  through  the  present  Winter 
without   disturbance   of  any   kind. 

I  am  aware  that  the  objection  might  he  raised  in  this  case 
that  the  cure  was  effected  rather  by  hygienic,  systemic  and  local 
treatment  employed,  than  by  the  Tuberculin.  In  reply  to  which 
I  can  only  insist  that,  aside  from  the  post-pharyngea]  ulceration, 
there  was  absolutely  no  sign  of  arrest  in  the  progress  of  the 
disease  prior  to  the  employment  of  that   agent. 

This   case   emphasizes   two   main   facts: 

1.     The  value  of  Tuberculin   in  localized  tubercular  lesions. 

'2.  The  importance  of  early  diagnosis,  and  of  regarding  as 
suspicious  all  abrasions  and  ulcerations  of  the  mouth,  fauces. 
tongue  and  pharynx,  which  will  not  heal  under  customary  treat- 
ment. 
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Upon  the  temporal  bone  of  a  Dew  born,  there  is  no  sign  of  a 
mastoid  apophysis.  It  does  not  in  fact  begin  to  develop  until 
abput  the  second  year  of  life,  and  at  the  third  year,  though  some 
pneumatic  cells  have  extended  downward  from  the  antrum, 
the  process  must  lie  said  to  exist  in  a  still  rather  rudementary 
form.  In  view  of  these  acknowledged  facts  to  speak  of  a  mastoid 
abscess  or  mastoid  operation,  when  the  patient  in  question  is  be- 
low the  age  of  two  years,  is.  we  maintain,  to  be  guilty  of 
uttering  what  may  be  denominated  a  clinical  anachronism. 

At  this  early  period  of  life  the  mastoid  cells  are  represented 
by  a  single  cavity,  superfically  placed  in  the  petrous  portion  of 
the  temporal  known  then  as  well  as  later  on  as  the  antrum. 

This  cavity,  communicating  very  freely  with  the  tympanum  is 
frequently  involved  in  suppurative  inflammation.  The  process 
which  corresponds  to  the  mastoiditis  of  adult  life  is  properly 
called  an  antritis,  and  should  it  be  necessary  to  operate,  the  in- 
tervention may  be  spoken  of  as  antrectomy. 

For  the  reason  that  there  is  another  antrum,  the  maxillary. 
subject  to  similar  pathological  processes,  we  use  the  term  oto- 
antritis to  be  more  specific  and  avoid  possible  confusion.  Our 
excuse  for  reporting  the  following  case  is  because  of  the  ex- 
ceptionally young  age  of  the  patient,  and  because  it  illustrates 
some  of  the  peculiarities  of  the  extra-tympanic  abscess  incident  to 
the  infantile  period. 

M.  H..  a  male  child,  born  normally,  four  months  old  was  ad- 
mitted to  the  Episcopal  Eye.  Ear  and  Throat  Hospital  March  10. 
1908. 

It  was  a  normally  born,  breast-fed  child,  that  had  suffered  no 
previous  illness. 

The  presenf  trouble  began  in  what  was  supposed  to  be  an  at- 
tack of  la-grippe  about  three  weeks  ago.  Very  soon  a  swelling 
appears  behind  the  ear.  evidently  sore  to  the  touch,   but    unac- 
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companied  with  aural  discharge.  On  the  application  of  heal  the 
swelling  went  down,  but  in  ;i  few  days  reappeared  again  to  sub- 
side upon  again  using  the  same  sort  of  treatment.  The  third  time 
the  swelling  appeared  hack  of  the  car.  il  was  accompanied  with 
considerable  projection  forward  of  the  auricle  and  tenderness 
and  swelling  in  the  pre-aurieular  region.  There  was  also  ten- 
derness, discoloration,  and  pitting  on  pressure  over  the  post- 
auricular  tumor. 

Otoscopic  examination  showed  very  narrow  lumen  from  swol- 
len meatal  walls,  absence  of  pus  in  the  canal  and  an  apparently 
intact  membrane. 

The  temperature  was  MO     F. 

Operation  was  performed  February  29,  under  chloroform  anes- 
thesia. Cutting  through  very  thick  edematous  tissue,  a  pus 
cavity  was  opened  evacuating  about  a  teaspoonful  of  thick  yellow 
pus.  On  exposing  the  bone  a  sinus  was  found  leading  to  the 
antrum  in  its  normal  location.  This  was  easily  opened  by  the 
curette  whereupon  all  carious  tissue  was  carefully  removed. 

After  the  operation  the  temperature  did  not  go  over  99,  and 
the  patient  seemed  to  be  generally  better.  The  wound  being 
nearly  closed,  the  mother  was  allowed  to  take  the  patient  home 
oil  March  10. 

It  is  interesting  to  note  that  shortly  after  leaving  the  hospital. 
a  very  violent  and  extensive  erysipelas  ensued.  Starting  about 
the  affected  ear  it  rapidly  spread  over  the  entire  body,  and 
according  to  the  family  physician  Dr.  Logan  Owen,  who  reported 
this  to  me.  there  was  no  pari  of  the  surface  id'  the  body  from  the 
forehead  to  the  feet,  which  was  left  un-affeeted.  Tin1  tempera- 
ture was  high  and  the  prostration  great.  This  condition  lasted 
about  a  month  and  a   half  ending  in  recovery. 

In  the  meantime  the  post-auricular  wound  had  completely 
healed. 

The  often  symptomless  course  of  serious  middle  ear  inflam- 
mation in  children  which  has  been  emphasized  by  numerous  ob- 
servers is  well  illustrated  by  this  case. 

Politick  in  a  series  of  one  hundred  autopsies  found  disease  of 
the  middle  ear  in  ninety  cases  in  which  it  was  unsuspected  dur- 
ing life,  and  Hartman  in  108  infants  in  which  death  was  attribut- 
ed to  grave  intestinal  lesions  discovered  upon  examination  of  the 
ears  that  in  85  cases  the  antrum  was  filled  with  muco-pus  and 
bacteria. 

Suppurative  inflammation  of  the  ear  in  children  for  some  rea- 
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son  is  often  accompanied  with  gastro-intestinal  symptoms.  Al- 
though onr  knowledge  of  both  aural  and  intestinal  troubles  has 
increased  considerably  in  recent  years,  nevertheless  even  at  the 
present  day,  many  eases  of  suppurative  otitis  involving  the 
antrum  are  overlooked  in  infants  and  the  ease  treated  merely  as 
one  of  gastro-intestinal  disturbance. 

The  fact  is  in  many  cases  there  is  no  symptom  or  sign  upon 
which  one  can  depend  for  certainty  for  the  recognition  of  aural 
troubles. 

In  children  much  oftener  than  in  adults  we  have  suppurative 
otitis,  with  antral  or  mastoid  complication,  as  the  case  may  be. 
unattended  by  any  discharge  from  the  external  canal,  and  with 
intact  drum  membrane. 

We  do  not  believe,  however,  that  we  have  primary  inflammation 
of  the  extra-tympanic  cavities  in  children  any  more  than  we 
believe  in  it  in  the  ease  of  adults. 

The  less  frequent  perforation  of  the  drum  membrane  observed 
in  children  is  capable  of  satisfactory  explanation,  on  purely 
anatomical  grounds. 

In  the  infantile  type  of  temporal  the  Eustachian  tube  is  shorter, 
straighter  and  wider  than  in  the  adult,  and  opens  into  the  tym- 
panum by  a  proportionately  wider  mouth.  The  conditions  there- 
fore are  very  favorable  for  drainage. 

The  aditus  also  which  connects  with  the  antrum  is  much 
more  capacious  than  in  the  adult,  ruder  the  circumstances  it  is 
obvious  that  secretions  will  not  be  so  likely  to  accumulate  under 
pressure  in  the  tympanic  cavity,  causing  thereby  extension  of  the 
drum  head,  and  leading  to  rupture. 

The  post  auricular  swelling  which  in  our  case  presented  the 
peculiarity  of  alternately  appearing  and  subsiding,  is  a  symptom 
well  understood  to  be  of  much  more  frequent  occurrence  in  chil- 
dren than  in  adults.  The  readiness  with  which  it  can  occur  is  no 
doubt  to  be  attributed  to  the  superficial  position  of  the  antrum, 
and  the  presence  of  the  more  or  less  patulous  squamo-mastoid 
suture,  through   which  pus  easily  makes  its  way  to  the  surface. 

It  is  of  course  superfluous  at  the  present  day  before  a  body  com- 
posed of  specialists  to  say  a  word  as  to  the  inadequacy  of  the  so- 
called  Wilde  incision  which  formerly  was  widely  practiced  in  just' 
1  his  class  of  cases. 

Iii  some  iiist;mces  no  doubt  a  cure  followed,  and  this  probably 
is  thai   small   proportion   in   which  the  pus  had  simply   bun-owed 
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beneath  the  periosteum  along  the  osseous  canal  to  find  its  way 
to  the  outer  surface  of  the  skull. 

It  is  impossible  to  know  beforehand  that  we  have  .such  a  case 
before  us  and  therefore  the  simple  incision  through  the  swelling 
evacuating  the  pus  is  a  step  in  the  dark. 

The  only  wise  course  is  to  completely  expose  the  bonj 
surface  and  in  the  great  majority  of  cases  evidence  will 
be  found  of  osseous  destruction  which  of  course  is  a  positive  in- 
dication for  proceeding  at  once  to  enter  the  antrum  and 
thoroughly  curette  all  diseased   tissue. 


PAPEK: 

THE  DIAGNOSIS  OF  TEMPORO-SPHENOIDAL  LOBE 
ABSCESS  WITH  SPECIAL  REFERENCE  TO  ITS  SUR- 
GICAL TREATMENT. 

by   W.   SOHIER  BRYANT,   A.  M.,   M.    I'..   New   York  City. 

The  complications  of  otitic-  infection  have  of  late  years  at- 
tracted particular  attention  in  the  field  of  surgery.  While  rapid 
advances  have  been  made  in  the  management  and  operative  treat- 
ment of  temporo-sphenoidal  lohe  abscess,  this  most  serious  com- 
plication of  middle  ear  infection  still  remains  almost  a  terra  in- 
cognita.—  a  disease  with  most  obscure  symptoms  and  often  fatal 
results. 

ETIOLOGY: — Temporo-sphenoidal  lobe  abscess  is  now  recog- 
nized to  be  due  to  some  infective  process  which  has  invaded  the 
cerebral  tissue  cither  by  metastasis  or  by  direct  extension.  Our 
experience  leads  us  to  the  conclusion  that  metastatic  conditions 
an-  extremely  rare.  A  connection  with  the  primary  source  of 
infection  can  he  demonstrated  in  all  recent  cases.  It  is  only  in 
the  abscesses  of  long  duration  which  have  become  enclosed  in  a 
heavy  capsule  that  all  trace  of  connection  with  some  more  ex- 
ternal pre-existing  infection  has  entirely  disappeared.  The 
cause  nl'  temporo-sphenoidal  abscess  may,  therefore,  be  consid- 
ered to  be  a  middle  car  infection  which  has  penetrated  into  the 
cerebral  cavity. 

PATHOLOGY.     As   we   have   seen    from    etiology,   sphenoidal 

Lobe  abscess  is  an  infection  which  has  extended  into  the  brain. 
Its  entrance  into  the  brain  from  its  original  focus  may  he  by 
dired  extension  through  the  tissues,  or  by  the  extension  of 
phlebitis.  The  first  stage  is  infiltration;  the  second  stage  is 
necrotic:  the  third  is  the  stage  of  softening  and  suppuration;  and 
tlic  fourth  stage  is  encapsulation  and  resolution.     There  is  a  final 
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stage  which  may  appear  at  any  time  after  the  firsl  stage —  this 
fifth  stage  is  rupture  either  outwardly  or,  more  commonly,  into 
the  ventricle,  a  complication  which  is  soon  followed  by  death. 

The  bacteriology  of  sphenoidal  lobe  abscess  is  the  same  as  that 
of  the  parent  ear  infection.  In  the  order  of  frequency,  strepto- 
cocci, pnenmococci,  diplococci,  staphylococci  are  found  in  the 
abscess.     Abscesses  of  long  duration  may  lie  sterile. 

SYMPTOMS  AND  COURSE.  The  initial  event  in  the  course 
of  teniporo-sphenoidal  abscess  is  infection  of  the  middle  ear. 
For  the  formation  of  a  temporo-sphenoidal  abscess  it  is  not  neces- 
sary that  the  infection  of  the  middle  ear  should  cause  perforation 
of  the  drum  membrane,  or  even  cause  mastoiditis,  but  it  is  neces- 
sary that  the  infection  should  extend  through  the  upper  walls 
of  the  drum  cavity  and  infect  tin-  cerebrum. 

This  infection  from  the  middle  ear  may  spread  to  the  lira  in 
tissue  in  lour  different  ways,  in  the  order  of  frequency,  these 
are:  (1)  by  extension  of  phlebitis.  (2)  by  ulceration.  (3)  by 
coagulation  necrosis.  (4)  by  the  spread  of  infection  through  the 
tissues. 

When  silent  areas  of  the  brain  are  involved  in  ease  of  sphe- 
noidal lobe  abscess,  the  symptoms  may  be  reduced  to  a  slight 
earache  and  somewhat  more  marked  headache,  complicating 
otitis.  But  when  the  abscess  is  located  in  the  active  areas  and 
occupies  the  anterior  part  of  the  auditory  centre  it  is  accompanied 
by  sensory  aphasia;  if  the  infection  extends  to  the  more  posterior 
part  of  this  region,  there  will  be  some  evidence  of  motor  aphasia 
and  disturbance  of  ocular  movements.  If  the  abscess  has  ex- 
tended to  the  motor  area  along  the  fissure  of  Rolando,  symptoms 
of  motor  impairment  will  follow.  The  febrile  reaction  of  un- 
complicated sphenoidal  abscess  is  always  mild. 

Brain  abscess  may  not  he  suspected  until  rupture,  with  result- 
ant meningitis,  if  the  abscess  ruptures  outwardly;  or  by 
pyocephalus  or  eerebro-spinal  meningitis  if  the  abscess  ruptures 
into  the  ventricle. 

The  symptoms  of  brain  abscess  are  often  obscured  by  the  con- 
comitant fulminating  symptoms  of  meningitis  and  sinus  thrombo- 
sis; or  they  may  be  so  mild  as  to  escape  observation.  In  either 
case,  the  brain  abscess  is  not  suspected  until  operation  or  autopsy 
reveals  the  true  condition. 

The  course  of  the  brain  abscess  which  has  been  cited  has  been 
that  with  the  more  obscure  symptoms.     Fortunately  the  symp- 
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toms  of  the  abscess  arc  not  usually  as  obscure  as  the  above  data 
would  indicate. 

There  are  usually  constitutional  symptoms  of  infection,  a  slight 
rise  of  temperature,  and  rapid  pulse.  The  effect  of  intracranial 
pressure  caused  by  the  abscess  gives  a  paradoxical  symptom  of 
rising  temperature  and  falling  pulse  rate,  which  is  pathognomonic 
of  cerebral  abscess.  The  polynuclear  leucocyte  percentage  is 
sometimes  increased.  Together  with  these  symptoms,  the  fundus 
oculi  occasionally  shows  choked  disk  with  neuro-retinitis.  In 
doubtful  cases  daily  retenoscopic  examinations  are  desirable  for 
the  detection  of  the  rapid  changes  which  often  occur.  Symptoms 
of  cerebral  irritation  may  be  absent  or  marked,  from  a  slight 
irritability  of  the  patient  to  delirium  and  coma.  Brain  abscess 
is  usually  associated  with  increased  tension  of  the  dura  mater, 
which  is  demonstrable  by  palpation  after  exposure  through  the 
calvarium. 

The  course  of  the  abscess,  if  without  treatment,  varies  with  the 
extenl  and  virulence  of  the  infection.  In  the  mild  case  of  in- 
fection, a  small  or  moderate  sized  abscess  is  formed  with  thick 
enveloping  capsule,  which  in  a  few  cases  becomes  finally 
cicatrized  or  calcified.  More  often  the  mild  infection  remains 
encapsulated  for  an  indefinite  time  or  until  lowered  constitutional 
resistance  can  no  longer  oppose  the  spread  of  the  infection. 
Meningitis  soon  follows,  with  extension,  ending  finally  in  death, 
in  the  virulent  infections,  the  area  involved  rapidly  spreads. 
often  progressing  too  rapidly  for  pus  formation.  Cerebro-spinal 
meningitis  soon  develops  and  death  quickly  follows. 

DIAGNOSIS.  The  diagnosis  of  temporo-sphenoidal  abscess  is 
positive  in  cases  where  there  is  aphasia  with  middle  ear  suppura- 
tion. It  is  presumptive  in  cases  of  middle  ear  inflammation  if 
there  are  symptoms  of  intracranial  pressure  and  constitutional 
symptoms  of  infection  which  are  not  explained  by  the  presence 
of  meningitis  or  thrombosis. 

In  some  cases  the  diagnosis  of  the  existence  of  temporo-sphe- 
noidal abscess  cannot  be  made  until  the  dura  mater  has  been 
inspected  after  an  operation  for  mastoiditis,  when  the  conditions 
found  have  required  the  exposure  of  the  dura,  hi  these  cases, 
if  the  dura  mater  shows  a  fistulous  opening  or  suspicious  circum- 
scribed patches  of  granulation,  the  presumptive  diagnosis  of 
temporo-sphenoidal  abscess  can  be  made,  bul  the  abscess  cannot 
be  definitely  established  until   it  has  been  located  by  puncture. 
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If.  when  local  convalescence  has  followed  a  successful  mastoid 
operation,  the  patient  still  has  Lingering  headaches  and  slighl 
constitutional  symptoms  of  infection,  with  or  without  demonstra- 
ble intracranial  pressure  symptoms,  and  without  aphasia,  we  may 
safely  conclude  that  either  meningitis  or  brain  abscess  is  present. 
Willi  meningitis,  the  symptoms  are  more  marked  and  the  disease 
runs  a  shorter  course  than  with  brain  abscess,  which  usually  has 
obscure  symptoms  and  progresses  very  slowly. 

There  are  on  record  cases  of  sphenoidal  abscess  which  were 
found  without  the  presence  of  any  middle  ear  infection.  The 
diagnosis  of  such  cases  intra  vitam  is  very  difficult.  If  there  are 
intracranial  symptoms  referable  to  the  cerebrum  in  any  way  sug- 
gesting brain  abscess  with  norma]  tympani,  the  history  of  the 
case  is  of  extreme  value,  since  a  history  of  suppuration,  even 
though  it  be  a  long  time  previous,  is  a  strong  presumptive  proof 
of  the  presence  of  temporo-sphenoidal  abscess. 

TREATMENT.  The  treatmenl  of  temporo-sphenoidal  abs  ss 
consists  in  surgical  drainage,  and  removal  of  the  infected  tissues. 

TECHNIQUE.  The  mastoid  operation  should  precede  the  in- 
tracranial operation,  in  order  to  more  conclusively  confirm  the 
diagnosis  of  intracranial  abscess,  which  follows  the  discovery  of  a 
fistulous  tract  and  intracranial  extension  of  necrosis.  The  mas- 
toid operation  serves  also  to  remove  the  peripheral  cause  of  the 
central  infection  and  to  open  the  route  of  drainage. 

When  we  determine  that  drainage  from  the  lowest  part  of  the 
wound  will  be  necessary,  we  can  dispense  with  a  trephine  open- 
ing, or  an  osteoplastic  flap  in  the  temporal  fossa. 

This  lower  drainage  is  obtained  through  the  aperture  in  the 
skull  made  by  the  extension  of  the  mastoid  operation  and  if  we 
enlarge  this  cranial  opening  we  obtain  all  the  advantages  of  upper 
ami  lower  openings,  with  the  addition  of  a  simplified  technique. 
The  best  technique  for  opening  the  abscess  is  to  continue  to  ex- 
tend the  primary  mastoid  operation,  and  uncover  a  hi  rue  area  of 
dura  mater  over  the  location  of  the  abscess.  This  gives  op- 
portunity of  placing  the  drainage  in  the  most  dependent  part, 
which  will  give  better  results  than  an  osteoplastic  flap  at  a  higher 
level. 

After  performing  the  mastoid  operation  we  follow  the  route  of 
infection,  open  the  cranial  cavity  and  enlarge  the  opening  along 
the  floor  of  the  middle  fossa  by  removing  the  tegmen,  the  upper 
wall  of  the  external  meatus,  and  as  much  of  the  adjacent  squama 
as  is  accessary  to  uncover  the  seat  of  the  abscess. 
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The  next  move  is  to  locate  the  abscess.  In  some  cases  the  ab- 
scess can  be  located  by  focal  symptoms:  in  others,  by  fistulae  or 
necrotic  areas;  and  if  these  two  methods  are  insufficient,  by  the 
use  of  an  aspirating  needle  and  syringe,  testing"  the  temporo- 
sphenoidal  lobe  in  all  directions  for  pus. 

When  finally  the  abscess  is  located,  it  must  he  evacuated  by 
an  x-cut  in  the  dura  mater,  sufficient  to  expose  the  whole  area 
of  the  abscess.  The  cut  is  carried  throughout  the  outer  wall  of 
the  abscess  with  a  sharp  knife. 

Great  care  must  he  taken  to  sterilize  the  wound  before  opening 
the  dura  mater  with  a  sterile  knife.  The  besl  method  of  steriliza- 
tion is  by  careful  syringing  and  mopping  with  salt  solution. 

In  the  early  stage  of  the  abscess,  before  the  formation  of  pus. 
there  is  little  to  be  evacuated  ;  in  more  advanced  abscesses,  the 
pus  will  be  forced  out  through  the  free  opening  by  the  in- 
tracranial pressure. 

The  next  point  is  the  maintenance  of  drainage.  In  the  serous 
and  necrotic  stages  of  the  abscess,  and  before  the  formation  of 
the  capsule  in  the  suppurative  stage,  sufficient  drainage  is  ac- 
complished by  thoroughly  exposing  the  infected  area.  There  are 
two  great  difficulties  in  obtaining  drainage  of  a  brain  ahsccss: 
(1)  The  tissue  is  of  n  very  soft  consistency,  and  is.  therefore, 
liable  to  be  injured  by  any  resistant  drain.  For  this  reason  it  is 
better  to  use  soft  tissues  such  as  rubber  tissue  or  gauze,  and  to 
avoid  packing.  When  the  great  depth  of  the  wound  demands  non- 
collapsible  drainage,  decalcified  bone  tubes  are  the  best.  (2)  The 
tissues,  because  of  their  soft  consistency,  have  a  tendency  to  col- 
lapse and  to  close  the  wound  too  readily,  thereby  obstructing 
drainage.  For  these  two  reasons,  the  best  results  are  obtained 
by  making  large  exposures  ami  extensive  incisions.  Under  these 
circumstances,  less  depth  of  drainage  is  necessary  since  the  sur- 
face drainage  is  more  effective. 

In  old  abscesses,  with  thick-  encapsulating  walls,  the  contents 

must  1 vacuated  before  drainage  can  lie  inaugurated.    The  thick 

contents  of  these  abscesses  can  be  extruded  only  through  the  wide 
incision  of  the  external  wall,  and  the  cavity  is  cleaned  with 
peroxide  of  hydrogen  and  Lightly  packed  with  gauze,  which  is 
placed  so  as  to  widely  distend  the  opening. 

The  post-operative  care  of  the  wound  requires  scrupulous  an- 
tisepsis, to  pi-event  the  spread  of  the  old  infection  and  the  en- 
trance of  new  organisms.  In  order  to  assisl  drainage,  the  wound 
may  require  two  or  three  dressings  daily.     The  wound  should  be 
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kept  open  as  Long  as  possible  to  maintain  drainage  to  the  utmost. 
Even  after  the  wound  is  completely  healed,  the  patient  is  still  in 
great  danger  of  recurrence,  and  should  therefore  be  very  careful 
hi  his  habits,  especially  avoiding  the  increase  of  blood  pressure 
and  cerebral  congestion.  The  patienl  should  be  kept  under  ob- 
servation for  a  year  or  more,  in  order  that  the  lc;ist  unfavorable 
symptom  may  be  noted. 

The  question  of  brain  hernia  always  has  to  be  considered  in 
connection  with  operations  on  brain  tissue.  The  occurrence  of 
hernia  suggests  increased  intracranial  pressure  which  it  tends  to 
relieve.  If  hernia  occurs,  effort  should  be  made  to  have  it  extrude 
the  abscess.  To  accomplish  this,  compression  is  applied  over  the 
exposed  brain,  leaving  the  outer  wall  of  the  abscess  unprotected. 

PROGNOSIS.  From  the  author's  experience,  the  prognosis 
for  cases  taken  early  in  the  brain  infection  is  recovery  for  over  50 
per  cent;  for  complicated  cases,  and  for  those  seen  late,  the 
mortality  is  very  high.  Without  operation,  the  disease  is  almost 
always  fatal. 

The  prognosis  for  perfect  recovery  and  regeneration  of  cerebral 
function  is  good  for  the  cases  where  the  functional  impairment 
is  due  simply  to  pressure  or  to  inflammation,  but  bad  for  cases 
where  the  functionating  areas  are  destroyed  by  necrosis  or  sup- 
puration. The  general  health  ami  cranial  condition  are  not  good 
for  several  years  after  convalescence,  even  in  the  best  cases;  in 
some  cases,  the  patient  may  remain  an  invalid. 

Causes  of  death  from  brain  abscess  are  meningitis,  septicaemia. 
and  intracranial  pressure. 

SUMMARY.  The  diagnosis  of  temporo-sphenbidal  lobe  abscess 
is  often  obscure,  but  suggestive  symptoms  are  always  present,  and 
confirmatory  ones  can  always  be  found  on  careful  search.  The 
treatment  is  operative  drainage.  The  technique  of  the  operation 
is  directed  to  extensive  exposure  and  incision  of  the  infected 
area,  to  allow  free  drainage,  with  economy  of  drain.  The 
tympanic  route  for  drainage  is  selected  because  of  its  technical 
convenience  and  because  of  its  dependent  position. 


PAPEK: 

THE   .MODIFIED   RADICAL   MASTOID   OPERATION. 
A   CRITIQUE. 

By    S.    J.    KOPETZKY,   M.    !>..    New    York   City. 

The  modified  radical  mastoid  operation  was  first  tried  by 
Korner  in  1898  (Die  Eitrige  Erkraukmigen  des  Sehlafenbeins), 
who  stated  that  in  certain  selected  cases  he  had  modified  the 
technique  of  the  radical  mastoid  operation,  in  that  he  retained 
the  ossicles  and  the  membrana  tympani  in  situ.  This  also  con- 
stitutes the  basis  of  the  technique  of*  the  modified  radical  mastoid 
operation  as  devised  by  Heath  (London  Lancet,  1904-1906);  by 
Bryant  (Transactions  American  Otological  Society.  1906),  and 
by  Ballenger  (Journal  American  Medical  Association.  Sept.  26, 
1908).  In  addition.  Dr.  Jansen  of  Berlin,  in  discussing  Ballen- 
ger's  paper  on  the  Meato-mastoid  operation,  stated  that  he  had 
described  an  operation  similar  to  that  of  Ballenger  as  early  as 
1893. 

Had  those  advocating  this  newer  technique  merely  enunciated 
the  indications  for  its  employment,  rather  than  endorsed  it  as  a 
substitute  for  the  radical  mastoid  .operation,  then  it  would  have 
remained  a  question  for  the  experience  of  Otologists  in  general, 
either  to  substantiate,  or  to  report  adversely  upon  the  new  op- 
eration after  having  given  it  a  fair  trial.  Careful  examination 
of  the  published  case  histories,  however,  and  a  study  of  the 
theories  upon  which  its  indications  and  rationale  are  based,  lead 
to  conclusions  which  question  both  the  theory  and  the  rationale" 
of  this  method  of  operating. — a  discussion  of  which  is  here  pre- 
sented. 

Korner  (I.e.)  has  discarded  the  procedure,  Jansen  and  Ballen- 
ger have  prescribed  limits  for  its  employment,  while  Heath  and 
Bryant  advocate  it  as  a  measure  to  be  used  presumably,  as  a 
substitute  for  the  radical  mastoid  operation,  because  from  their 
cases,  they  find  thai  they  have  secured  better  results  in  regard 
to  the  hearing  than  with  the  older  operation.  The  position  taken 
by  Jansen  and  Ballenger  permits  of  academic  discussion,  and  also, 
in  a  way.  practical  test,  bul   that    assumed   by   Bryant   and  Heath, 
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especially  the  latter,  is  hardly  tenable  because  the  results  thej 
obtained  from  the  use  of  the  modified  technique,  as  compared 
with  results  obtainable  from  the  ordinary  radical  mastoid  opera- 
tion performed  upon  a  group  of  similar  cases,  would  amount  to 
a  comparison  of  two  totally  different  things.  Furthermore,  as 
we  shall  presently  show,  we  do  not  usually  perform  a  radical 
mastoid  operation  upon  eases  giving  histories  and  findings,  sim- 
ilar to  those  which  these  surgeons  used  ;is  a  basis  for  their 
observations. 

Bryant  says  he  found  employment  for  the  modified  radical  op- 
eration, "usually  in  cases  of  acute  extensive  involvement  of  the 
temporal  bone,  more  rarely  cases  of  otitis  media  purulenta 
chronica,  with  a  more  or  less  intact  sound  conduction  mechan- 
ism." I  cannot  find  a  report  detailing  his  eases  of  chronic  otitis 
media  purulenta  upon  which  he  operated,  using  the  modified 
technique.  In  the  transactions  of  the  American  <  >tological  So- 
ciety of  1906,  there  is  a  report  describing  one  case,  a  lad  of  17 
yrs.,  who  had  an  acute  attack  evidencing  "marked  swelling  of 
the    temporal    region"  *     which  "lifted    the 

auricle  from  its  natural  position."  The  same  case  is  found  re- 
ported among  a  series  as  Case  II.  in  the  Boston  .Medical  and 
Surgical  Journal,  March  7.  1907.  This.  then,  was  a  case  of  acute 
mastoiditis.  giving  a  history  of  having  had  recurring  attacks  of 
otitis  media.  This  case  was  submitted  to  the  modified  radical 
mastoid  operation.  When  the  result  obtained  by  Bryant  regard- 
ing the  hearing'  in  this  case  is  compared  with  the  result  he  ob- 
tained in  regard  to  the  hearing  in  Case  I  (I.e.  I  of  the  same  series 
where  he  performed  a  simple  mastoid  operation,  there  seems  to 
be  no  apparent  reason  why  simple  mastoidectomy  was  performed 
in  the  one  case,  and  the  modified  radical  mastoid  operation  in  the 
other  ease.  The  hearing  in  both  of  these  acute  eases  being  prac- 
tically the  same  after  operation. 

Heath's  report  (London  Laneet.  Aug.  11.  1906,)  gives  a  very 
brief  history  of  ten  cases  in  which  he  used  the  modified  technique. 
fn  all  but  three  of  these  cases,  the  histories  show  them  to  have 
been  acute  attacks  of  mastoiditis.  Six  cases  presented  sub- 
periostal swelling  behind  the  ear;  one  case  only  is  stated  "not 
to  have  been  an  acute  attack"  and  the  history  given  of  two  others 
is  so  obscure  that  no  definite  idea  is  obtainable  as  to  what  the 
actual  lesion  was.  that  they  presented. 

The  majority,  therefore,  seem  to  be  cases  of  suppurative  otitis 
media,  having  a  duration  which  ranged  from  three  months  to  sev- 
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eral  years,  the  greater  number  having  ear  disease  only  for  some 
months'  time.  A  study  of  these  eases  does  not  substantiate 
Heath's  ((intention  that  the  "opinion  can  be  safely  expressed  that 
all  the  cases  recorded  above  were  in  such  a  condition,  and  had 
such  a  history  as  would  with  the  experience  hitherto  available 
suggest  to  the  surgeon  the  necessity  of  the  radical  mastoid  op- 
eration." 1  venture  to  say  that  the  majority  of  them  would  have 
yielded  to  simple  mastoidectomy  with  as  brilliant  results  regard- 
ing the  hearing  as  were  obtained  by  the  use  of  the  modified  radi- 
cal mastoid  operation.  Finally  Cases  IV.  and  VI  (Heath's  re- 
port) were  unhealed  at  the  time  of  Heath's  report,  nor  does  he 
state  how  long  subsequent  to  operation  this  report  was  pub- 
lished. The  histories  of  the  unhealed  eases  would  seem  to  classi- 
fy them  as  eases  of  chronic  purulent  otitis  media. 

Heath  advances  the  proposition,  that  the  duration  of  the  sup- 
puration is  of  no  moment.  He  states  that  "observations  had 
previously  been  made  to  the  effect  that  the  same  condition  had 
frequently  appeared  to  be  present  after  suppuration  of  three 
months'  duration  as  after  three  or  even  thirty  years."  While 
this  observation  is  not  questioned,  yet  the  observer  has  entirely 
left  out  of  account  the  actual  pathological  condition  present  in 
the  middle  ear  and  the  mastoid  process  which  showed  no  progres- 
sion, or  advancement  whether  seen  in  a  case  of  three  months'  or 
thirty  years'  duration.  In  a  paper  before  the  Eastern  Section  of 
this  Society.  I  attempted  to  outline  the  pathological  lesions  which, 
are  {.resent  under  the  general,  clinical  term  of  otitis  media  puru- 
lenta  chronica.  Among  these  lesions,  a  chronic  suppurative  inflam- 
mation of  the  mucous  membrane  lining  the  tympanic  and  antral 
cavities,  would  seem  to  he  the  only  lesion  whose  clinical  and 
pathological  as]  ects  could  account  for  this  observation  by  Heath. 
Furthermore,  it  is  just  in  this  type  of  case,  that  the  so-called 
acute  exacerbation,  or  more  properly,  the  superimposition  of 
acute  mastoiditis  upon  a  chronic  suppurative  lesion  of  the 
mucosa  is  to  be  expected.  Reading  Heath's  history  reports,  sub- 
stantiates the  opinion  that  his  cases  belonged  to  this  group. 

Radical  mastoid  surgery  is  not  indicated  in  such  cases,  and 
therefore  the  substitute  advocated  is  not  required.  Simple  mas- 
toidectomy has  in  my  own  experience  proven  ample  to  meet  the 
.  mergeney  presented.  One  such  case,  recently  reported,  although 
complicated  by  a  sinus  thrombosis,  recovered  completely  after 
simple  mastoidectomy  and  resection  of  the  jugular,  excision  of  the 
thrombus,  etc.    (Archives  of  Otology,  Vol.  XXXVII,  No.  6,  1908.) 
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Since  the  cases  used  by  Heath  to  illustrate  the  type  of  middle 
ear  suppuration  amenable  to  treatment  by  his  modified  technique 
are  not  such  as  we  ordinarily  would  submit  tit  the  radical  opera- 
tion, the  question  of  the  advantage  of  the  modified  radical  over 
the  radical  mastoid  operation  resolves  itself  into  a  discussion  of  a 
question  which  none  of  the  advocates  of  the  modified  radical 
operation  have  touched,  namely,  does  or  does  not  the  simple 
mastoid  operation  meet  all  the  requirements  for  sure-cry.  indicated 
by  the  observations  of  Heath  .' 

Both  Bryant  and  Heath  lay  great  stress  upon  antral  drainage. 
Heath  particularly  does  not  want  the  drainage  to  pass  through  the 
tympanic  cavity.  Simple  mastoidectomy  opens  the  antrum  from 
behind,  it  drains  the  entire  aditus,  it  does  not  dislodge  ossicles  or 
Ligaments  (a  condition  demanded  by  Bryant)  nor  does  it  interfere 
with  the  hearing.  It  would  require  too  much  time  and  space  to 
answer  all  the  arguments  advanced  by  Heath  which  are  met  by 
the  surgical  procedures  in  simple  mastoidectomy.  His  papers  are 
easily  available,  and  the  members  of  this  society  can  convince 
themselves  on  these  points. 

Now.  for  a  moment,  let  us  take  up  the  position  of  Jansen  and 
Ballenger.  Jansen  (Journal  American  .Medical  Association.  Sept. 
26.  1908)  recommends  this  operation  (The  Meato-Mastoid)  "in 
cases  of  acute  suppuration  in  which  a  long  after  treatment  could 
be  foreseen, — for  instance  in  scarlet  fever,"  or  "where  surgeons 
did  not  feel  competent  to  perform  the  radical  operation."  Aside 
from  the  fact,  that  in  acute  suppuration,  it  is  certainly  more 
surgical  to  keep  the  posterior  wound  open  for  drainage  and 
cleansing,  rather  than  to  incise  the  external  auditory  canal  and 
place  a  flap  into  position  and  suture  the  outside  wound  (technique 
of  the  meato-mastoid  operation),  thus  being  forced  to  dress  the 
suppurating  cavity  through  a  smaller  opening  than  would  obtain 
if  simple  mastoidectomy  with  open  after-treatment  is  employed. 
Dr.  Jansen  has  failed  to  give  us  the  sign  by  which  a  long  after- 
treatment  could  be  foreseen.  My  own  experience  with  post- 
scarletinal  mastoiditis  does  not  warrant  the  belief,  that  in  such 
cases,  the  aftertreatment  is  necessarily  an  unusually  long  one. 
Again,  any  man.  who  feels  himself  incompetent  to  perform  the 
radical  mastoid  operation  would  certainly  be  incompetent  to  carry 
out  the  involved  technique  of  the  modified  radical.  Furthermore. 
Jansen  states  that  he  "believes  this  method  (of  operating)  to  be 
especially  indicated  when  the  operator  does  not  feel  that  he  can 
perform  the  radical  operation  WITH  preservation  of  the  ossicles. 
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without  dislocating  the  incus."  Here  again,  he  fails  to  give  in- 
dications for  such  an  operation,  and  on  the  other  hand,  the  entire 
principles  under  which  Otology  has  accepted  ossiculectomy  must 
be  an  error  to  give  a  reasonable  rationale  for  a  radical  operation, 
to  cure  a  purulent  otorrhoea.  with  preservation  of  the  ossicles. 
Experience  here  too  has  shown,  that  there  is  generally  not  much 
of  either  drum  membrane,  or  of  the  greater  ossicles  left  to  be 
preserved  in  this  type  of  case. 

Ballenger,  in  advocating  the  modified  radical,  termed  by  him 
the  meato-mastoid  operation,  is  the  first  to  separate  the  indications 
for  this  procedure  from  those  which  demand  the  radical  mastoid 
operation. 

In  his  paper  (Journal  Amer.  Med.  Assoc.  Sept.  l!M.)Si.  he 
details  no  cases,  but  states  that  he  has  employed  this  method  for 
one  year,  having  performed  about  16  such  operations,  one  of 
which  he  later  converted  into  a  radical.  I  regret  that  his  case 
histories  were  not  available  to  me.  and  so  an  analysis  of  them 
must  be  omitted. 

The  rationale  id'  his  operation  is  based  upon  the  following 
principles : 

a       The  promotion  of  healthy  granulation  tissue  and  epider- 
matization  of  the  walls  of  the  mastoid  wound  *     ." 

(b  "  The  establishment  of  ample  drainage  *  *  *  *  ; " 
.and  he  adds  "that  if  the  above  conditions  are  established  in  prop- 
erly selected  cases  of  chronic  mastoiditis  the  results  will  be  as 
good  as  if  the  radical  operation  were  performed;  in  one  respect 
they  will  be  much  better,  namely,  the  hearing  will  be  much  im- 
proved, often  approaching  normal. ' ' 

The  application  of  his  principles  of  rationale  depends  upon  the 
proper  selection  of  cases  of  chronic  mastoiditis.  Upon  what  data 
shall  this  selection  be  made?  Chronic  mastoiditis  is  also  a  gen- 
eral  term,  grouped  under  which  are  varying  lesions.  Ballenger 
has  not  told  us  what  lesions  in  the  mastoid  process  will  yield  to 
the  meato-mastoid  operation  and  not  respond  to  the  simple  mas- 
toid operation.  Simple  mastoidectomy  meets  all  the  requirements 
of  the  rationale  id'  his  operative  method,  excepting  the  epider- 
matization  of  the  walls  of  the  mastoid  wound. 

Regarding  the  indications  for  the  meato-mastoid  operation,  we 
note  the  following:  That  "he  tries  local  measures  in  cases  of 
simple  otitis  media  and  mastoiditis  (without  necrosis  or  other 
complications),  but  if  the  cases  of  the  above  type  resist  the  treat- 
ment suggested,  they  may  be  subjected  to  meato-mastoid  opera- 
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tion  with  almost  certain  success."  He  adds  :  "By  this  operation, 
the  secretions  from  the  mastoid  antrum  and  cells  are  diverted 
through  the  window  in  the  posterior  wall  of  the  meatus,  into  the 
meatus.  The  secretions  from  the  middle  ear  escape  through  the 
Eustachian  tube  and  the  perforation  in  the  drum  head." 

Would  not  the  secretions  from  the  mastoid  antrum  and  cells 
be  likewise  diverted  from  the  tympanic  cavity  by  simple  mastoid- 
ectomy? There  remains  then  only  the  tympanic  secretions,  and 
these  would  as  easily  find  their  way  externally  through  the  per- 
forated drum  membrane  and  into  the  Eustachian  tube  after 
simple  mastoidectomy  as  under  the  method  advocated  by  Bal- 
lenger.  His  proposition  of  establishing  adequate  (free)  drainage 
is  thus  met. 

Although  he  states  the  possibility  of  a  superficial  necrotic 
process  even  if  extensive  of  being  cured  by  the  meato-mastoid 
operation,  nevertheless  he  recommends  the  radical  in  such  cases, 
and  with  the  recommendation  we  are  in  accord.  Furthermore, 
he  states  that  "in  those  cases  in  which  the  necrotic  process  is 
limited  to  the  mastoid  antrum  and  cells,  the  meato-mastoid 
operation  is  indicated. "  This  contention  is  open  to  serious  ques- 
tion. The  posterior  meatal  wall,  and  the  lateral  aditus  wall  form 
.part  of  the  anatomical  boundaries  of  the  antrum.  If  necrotic 
or  carious  changes  affect  these  walls,  the  suppuration  usually 
continues  until  either  nature  or  the  surgeon  have  thrown  off 
the  affected  part  The  removal  id'  all  accessible  necrosis  is  the 
first  principle  of  mastoid  surgery  in  chronic  hone  lesions.  We 
know  from  many  pathological  examinations  that  the  chronic 
bone  lesions  in  the  temporal  bone,  involve  the  greater  ossicles, 
the  walls  of  the  tympanic  and  adital  cavities,  and  the  walls  of 
the  mastoid  antrum  and  mastoid  cells.  Kiister  (The  Principles 
of  Treatment  of  Suppuration  in  Cavities  with  Bony  walls, 
Deutsch.  Med.  Woch.  1889)  many  years  ago  enunciated  the 
principle  of  removing  the  diseased  bone  as  far  as  possible. 
Therefore  any  operation,  in  cases  presenting  necrotic  bone 
lesions,  which  removes  other  parts  and  yet  keeps  the  original 
seat  of  the  lesion  in  situ — retention  of  diseased  ossicles,  and 
parts  of  the  posterior  meatal  Avail — fails  to  meet  the  require- 
ments presented  by  the  pathological  conditions. 

It  would  seem  then  from  Ballenger-'s  statement  of  indica- 
tions that  the  meato-mastoid  operation  must  necessarily  have 
only  a  limited  applicability,  and  even  in  those  eases  wherein  it 
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meets  the  surgical  requirements,  he  has  failed  to  demonstrate 
its   advantages  over  the  simple  mastoid  operation. 

Finally  personal  experience  with  cases  of  chronic  middle  ear 
suppuration  has  shown  that  when  after  a  time,  local  treatment 
succeeds  in  finally  establishing  a  cure— that  is  a  stoppage  of 
the  otorrhoea,  that  there  usually  is  a  very  marked  diminution 
of  hearing  as  a  result,  because  of  the  scar  tissue  which  neces- 
sarily forms  together  with  connective  tissue  adhesive  bands 
within  the  tympanic  cavity.  How  the  modified  radical  mastoid 
operation  when  used  in  cases  of  chronic  middle  ear  suppuration 
of  long  standing,  which  are  resistant  to  local  measures, — can 
by  preserving  more  or  less  diseased  ossicles  and  drum  mem- 
branes, save  hearing,  is  a  question  which  has  remained  un- 
answered scientifically  by  all  the  advocates  of  the  modified 
radical  mastoid  operation. 

Summarizing,  we  contend  : 

1.  That  the  simple  mastoid  operation  if  performed  in  the 
same  class  of  cases  would  yield  as  good  results  regarding  the 
hearing  as  does  the  modified  radical  mastoid  operation,  and 
meet  the  surgical  indications  in  these  cases. 

'2.  That  the  modified  radical  mastoid  operation  does  not 
meet  the  requirements   of  radical  mastoid   surgery. 

3.  That  in  cases  of  actual  otitis  media  purulenta  chronica,  if 
of  long  duration,  the  modified  radical  mastoid  operation  could 
not  scientifically  be  expected  to  restore  to  functional  activity 
a  diseased  ossicular  chain,  or  heal  necrotic  areas  in  the  annulus 
tympanicns.  and  tympanic,  adital.  and  antral  walls. 

4.  As  a  substitute  for  simple  mastoidectomy,  the  modified 
radical  mastoid  operation  offers  no  advantages. 


PAPER: 

REPORT  OF  A   CASE  OF  LATERAL  SINUS  THROMBOSIS. 
COMPLICATED  BY  TYPHOID  FEVER. 

WENDELL  C.  PHILLIPS.   M.   1)..  New   York  City. 

II.  J).,  a  lad  fifteen  years  of  age,  came  to  the  Manhattan 
Eye  &  Ear  Hospital.  November  10th,  1908,  with  the  fol- 
lowing history:  For  about  three  months  he  had  complained 
of  a  discharge  from  his  left  ear.  which  had  continued  with  short 
intervals  of  cessation  until  November  3rd,  when  it  ceased  al- 
together. There  was  no  history  of  any  previous  attack  of  puru- 
lent otitis.  The  day  following  the  cessation  of  the  discharge  he 
complained  of  severe  pain  about  the  ear.  On  November  8th  he 
had  a  chill,  which  was  followed  by  fever  and  vomiting.  The  pain 
continued  with  considerable  severity  until  the  morning  of  his  ap- 
pearance at  the  hospital.  He  was  immediately  admitted  to  the 
hospital,  and  it  was  noted  that  he  had  the  appearance  of  typhoid 
1'ever  or  sepsis;  his  tongue  was  heavily  coated.  He  was  slightly 
apathetic,  slightly  dizzy  and  weak,  but  at  that  time  complained 
of  no  pain.  His  temperature  was  98.7.  pulse  100.  There  was  no 
mastoid  tenderness  and  no  discharge  from  the  ear. 

Otoseopic  examination  revealed  a  fistulous  opening  in  the  upper 
anterior  portion  of  the  drum  membrane.  His  urine  was  normal 
and  the  eye  grounds  normal  at  that  time.  A  blood  count  was 
ordered.  He  was  given  calomel.  The  blood  examination  showed 
14.000  leucocytes,  and  the  polynuclear  percentage  was  70.  The 
blood  was  examined  for  malarial  plasmodia  and  none  found.  On 
account  of  the  lack  of  positive  symptoms  of  mastoiditis,  the  at- 
tending physician.  Dr.  Wilcox,  was  summoned.  He  found  the 
spleen  enlarged  and  a  few  questionable  red  spots  upon  his  body. 
which  led  him  to  suspect  typhoid  fever.  A  blood  culture  was 
then  ordered,  a  specimen  being  sent  to  the  City  Health  Depart- 
ment, and  the  Vidal  reaction  was  reported  positive. 

On  the  morning  of  the  11th  his  temperature  was  99.4°  and  pulse 
99.  About  three  P.  M.  he  had  a  distinct  chill,  lasting  five  minutes 
and  complained  somewhat  of  headache.  His  temperature  rose  to 
104.2°.     He  was  given  an  alcohol  sponge,  and  upon  the  morning 


466 


WENDELL,.   C.     PHILLIPS. 


of  the  12th  the  temperature  was  100°,  pulse  120.  For  the  next 
two  days  the  temperature  fluctuated  from  99°  to  102°,  and  the 
pulse  was  about  96. 

During  this  time  Dr.  Wilcox  saw  him  several  times  and  became 
more  confirmed  in  his  opinion  that  the  patient  was  suffering  from 
typhoid  fever.  There  was  but  little  pain;  he  slept  well  and  his 
mentality  w;is  practically  normal. 

At  each  visit  the  patient  complained  slightly  of  headache.  He 
was  considerably  constipated. 

Late  in  the  afternoon  of  the  13th  the  temperature  rose  to  105°. 
Another  blood  count  was  taken  which  showed  32.200  leucocytes 
and  a  polymiclear  percentage  of  74.  The  patient  was  sleepless 
during  the  following  night  and  complained  somewhat  of  head- 
ache.    There  was  no  discharge  from  the  ear. 

The  highest  temperature  on  the  15th  was  102°.  During  part  of 
the  day  it  was  normal.  The  consulting  physician  ordered  cpiinine. 
By  this  time  my  suspicions  that  it  was  a  case  of  sepsis  from  the 
ear  had  become  confirmed,  notwithstanding  the  evidences  of 
typhoid  which  were  present,  and  a  consultation  was  held.  Dr. 
Wilcpx  was  confirmed  in  his  opinion  that  typhoid  was  present, 
but  was  unable  to  explain  the  marked  leucocytosis.  On  the  other 
hand,  the  chill,  characteristic  range  of  temperature,  leucocytosis. 
and  high  polymiclear  percentage  pointed  strongly  toward  my 
view  of  a  probable  lateral  sinus  involvement,  even  in  the  absence 
of  discharge,  bulging  of  the  upper  tympanic  wall  and  mastoid 
tenderness. 

I  therefore  operated  on  him,  Dr.  Wilcox  being  present.  His 
temperature  at  that  time  being  105.4°.  The  mastoid  cortex  was 
rapidly  removed,  and  the  cells  were  found  to  be  filled  with  foul- 
smelling  pus,  which  gushed  out  when  the  cortex  was  uncovered. 
The  bone  about  the  sinus  and  the  adjacent  dura  on  all  sides  was 
broken  down.  The  sinus  wall  was  covered  with  a  thick,  tough 
granulation  which  extended  to  the  dura  in  all  directions  for  a 
distance  of  from  one-half  to  one  inch.  There  was  an  opening  in 
the  sinus  wall  at  the  bend  of  the  knee  from  which  pus  was  flowing 
freely.  A  clot  had  formed  which  extended  downward  beyond  the 
bulb  and  backward  as  far  as  the  torcular.  The  walls  of  the  sinus 
were  enormously  thickened.  After  withdrawing  the  clot  from  the 
bulb  there  was  no  return  How.  the  internal  jugular  vein  was  there- 
Core  immediately  exposed  and  resected.  It  was  filled  with  clot 
throughout  its  entire  length.  During  the  resection  while  attempt- 
ing to  ligate  the  lowest  possible  point  the  innominate  vein  was 
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nicked  and  a  profuse  hemorrhage  followed  but  was  controlled 
by  pressure  with  gauze  packing.  The  accident  nearly  proved  to 
be  fatal,  but  under  stimulation  and  intra-venous  saline  injection 
he  rallied  nicely.  The  torcular  end  of  the  sinus  was  then  un- 
covered and  the  clot  removed.  It  was  difficult  at  first  to  get  an\ 
flow  of  blood  posteriorly,  but  after  considerable  effort  there  was 
a  free  flow  of  blood. 

The  packing  which  had  been  inserted  to  control  the  hemorrhage 
from  below  was  allowed  to  remain  five  or  six  days  after  which 
time  it  was  removed  without  recurrence  of  hemorrhage.  .  The  fol- 
lowing morning  the  temperature  was  !)!).2:  pulse  !)4  and  his  mind 
was  clear.  On  November  17  a  blood  examination  showed  17,333 
leucocytes  and   a  polynuclear  percentage  of  84. 

On  the  19th  of  November  the  temperature  again  rose  to  104°. 
The  wound  was  dressed  and  the  temperature  gradually  fell  and 
remained  about  100°  until  November  22nd.  On  the  19th "the 
leucocytosis  was  13.000  and  the  polynuclear  percentage  75.  On 
the  afternoon  of  the  22nd  the  temperature  suddenly  rose  to  106.2°. 
His  brain  was  clear.  He  was  stimulated  with  strychnia  and 
voided  his  urine  normally;  complained  but  little.  He  was  given 
sufficient  codeine  to  enable  him  to  sleep.  He  was  disinclined  to 
take  any  nourishment.  Previous  to  the  last  rise  in  temperature  he 
appeared  bright  and  said  he  felt  comfortable.  Dr.  Wilcox  found 
a  murmur,  heard  both  at  the  apex  and  base  of  the  heart.  The 
lungs  -were  clear  and  there  was  no  evidence  of  phlebitis. 

From  this  time  on  the  temperature  remained  septic,  running 
from  103  to  105.6°.  The  wound  began  to  heal  but  the  surfaces 
were  rather  unhealthy  in  appearance.  It  was  believed  that  he 
was  now  suffering  from  general  sepsis,  which  was  beyond  surgical 
control.  The  blood  culture  was  taken  on  the  27th  and  still  showed 
a  positive  Vidal  reaction.  On  November  24th  the  leucocytosis  was 
marked  12,000  and  the  polynuclear  percentage  77. 

He  gradually  failed  in  strength,  took  but  little  nourishment, 
except  when  urged  by  the  nurse.  He  had  no  diarrhoea  at  any 
time.  On  the  30th  the  temperature  again  reached  106°.  On 
December  2nd,  the  high  temperature  mark  was  106.2°.  and  on 
December  3rd  when  his  temperature  was  106°  he  had  a  distinct 
chill.  On  the  4th  it  again  reached  106.2°,  but  between  these 
days  it  had  once  touched  the  normal  mark.  December  5th  a 
blood  examination  showed  a  leucocytosis  12,000  and  a  polynuclear 
percentage   of  68.     He  began  to  complain  of  pain   in  the  lower 
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extremities,  but  there  was  no  swelling  or  other  evidence  of 
phlebitis. 

During  the  hours  of  high  temperature  he  was  at  times  some- 
what delirious,  the  delirium  tending  to  increase  from  day  to  day. 
At  no  time,  however,  did  he  complain  of  severe  pain  in  the  head, 
and  the  eye  examinations  were  negative. 

This  condition  remained,  the  patient  gradually  failing,  and  the 
temperature  chart  following  the  same  general  changes,  the 
delirium  increasing.  He  was  delirious  and  somewhat  noisy  dur- 
ing the  night  of  December  11th;  was  inclined  to  pick  at  the 
bed-clothes  and  mutter.  Fearing  that  there  might  be  some  pus 
beneath  the  dura,  he  was  removed  to  the  operating-room,  and 
without  anesthesia  the  cerebrum  and  cerebellum,  both  of  which 
had  been  exposed  at  the  primary  operation,  were  explored,  with- 
out result.  On  the  12th  he  was  given  20  c.  c.  of  antistreptococcic 
serum,  but  he  gradually  failed  and  died  on  the  morning  of  De- 
cember 12th.  one  month  and  two  days  after  admission  to  the 
hospital. 

Autopsy  was  refused. 

The  case  is  of  interest  chiefly  from  the  fart  that  a  positive 
diagnosis  of  typhoid  fever  was  made  based  upon  clinical  symp- 
toms, a  few  eruptive  spots,  and  a  positive  Vidal  reaction.  On  the 
other  hand,  the  results  of  the  blood  examinations  were 
distinctly  opposed  to  the  hypothesis  of  typhoid  fever.  The 
operation  clearly  demonstrated  the  one.  and  our  unfortunate 
failure  to  secure  an  autopsy  leaves" some  doubt  as  to  the  typhoid 
state  and  as  to  whether  we  here  had  a  combination  of  typhoid 
fever  and  septic  sinus  thrombosis.  In  this  instance  it  would  seem 
that  the  blood  examination  and  differential  count  was  of  positive 
diagnostic  value. 


PAPER: 

REMOVAL  OF  A  BULLET  FROM  THE  [NNER  WALL  OF 
THE  MIDDLE  EAR. 

T.    W.    MOORE,    M.    D. 

"When  we  consider  the  great  Dumber  of  cases  of  direct  injury 
to  the  inner  ear  found  in  surgical  literature,  it  is  remarkable 
how  few  instances  of  removal  of  foreign  bodies  from  this  region 
are  reported.  Probably  this  is  due  to  the  fact  that  these  wounds 
arc  so  frequently  fatal. 

I  am  acquainted  with  only  two  cases  similar  to  mine,  both 
reported  by  members  of  this  society.     One  by  M.  D.  Lederman 

(1)  in  which  the  bullet  had  been  imbedded  in  the  inner  wall  of 
the  middle  ear  for  over  three  years.     The  second,  by  J.  E.  Logan 

(2)  in  which  the  bullet  had  remained  in  the  ear  over  ten  years. 
Both  of  these  patients  had  a  chronic  discharge  of  foul  smelling 
pus  from  the  ear.  both  had  facial  paralysis  and  Dr.  Lederman's 
a  vertigo  so  severe  that  he  was  unable  to  stand  alone,  but  strange 
to  say  Dr.  Logan's  patient,  seems  to  have  been  free  from  this 
symptom. 

My  patient,  a  male,  aged  thirty-eight  years,  when  first  seen  by 
me,  July  14th.  gave  a  history  of  having  shot  himself  while 
handling  a  revolver  about  six  Aveeks  prior  to  this.  The  bullet, 
a  thirty-two  calibre  long,  had  passed  through  the  fleshy  portion 
of  the  right  ear,  posterior  to  and  a  little  below  the  external  ori- 
fice of  the  auditory  canal.  This  wound  rendered  him  uncon- 
scious for  several  days.  I  found  him  totally  deaf  in  this  ear, 
with  facial  paralysis,  and  complaining  of  dizziness  that  rendered 
it  difficult  for  him  to  get  about  alone.  There  was  a  slight  dis- 
charge of  fetid  pus.  Examination  of  the  auditory  canal  revealed 
a  piece  of  lead  lying  within  and  about  the  tympanic  ring  and 
covering  the  posterior  superior  portion  of  the  inner  wall  of  the 
middle  ear.  This  seemed  to  be  movable  when  touched  but  I  was 
unable  to  grasp  it  with  forceps. 

il)      Medical    Record,   March    11,    1905. 

(2)      Journal    American    Medical    Association    March    17.    1906. 
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I  made  the  usual  incision  and  proceeded  with  the  radical  op- 
eration. After  removing  the  posterior  bony  wall  I  was  able  to 
seize  and  remove  the  flattened  portion  of  the  bullet  that  had 
been  visible,  the  rest  of  the  ball  having  become  separated  from 
this  piece  and  firmly  imbedded  in  the  inner  wall.  I  made  numer- 
ous attempts  to  remove  this  with  forceps,  but  could  only  detach 
small  fragments.  Finding  that  this  method  was  futile  I  resorted 
to  a  small  gauge,  and  after  removing  numerous  small  particles 
was  able  to  loosen  the  bullet  by  using  the  gauge  as  a  lever.  The 
hemorrhage  was  profuse  throughout  the  operation. 

The  particles  of  bullet  recovered  weigh  seventy-five  grains. 
I  think  the  foil  weight  of  a  thirty-two  long  bullet  is  ninety  grains. 

The  patient  left  the  hospital  two  weeks  after  the  operation 
with  his  dizziness  slightly  improved,  his  facial  paralysis  and 
deafness  unchanged.  A  recent  communication  from  him  states 
that  the  dizziness  is  now  much  better  and  he  thinks  that  he  can 
more  nearly  close  his  eye. 


PAPER: 

ERYTHEMA    NODOSUM. 

By    DR.    JOHN    F.    WOODWARD,    Norfolk.    V.i 

In  the  early  part  of  1901,  ^lr.  J.  C,  of  Norfolk.  Virginia,  came 
to  see  me  about  his  tongue.  I  obtained  the  following  history. 
Two  doctors,  two  specialists  and  two  surgeons  had  diagnosed 
his  trouble  as  cancer  of  the  tongue.  To  eliminate  a  possibility 
of  syphilis,  he  had  been  put  through  a  most  rigid  anti-syphilitic 
treatment  without  any  visible  results.  He  was  necessarily  very 
much  alarmed  about  his  condition  and  had  become  very  nervous. 

On  examination.  I  found  his  tongue  very  much  enlarged  about 
its  central  portion — the  tumor  or  enlargement  extending  equally 
forward  and  back,  and  the  right  side  somewhat  larger  than  the 
left,  As  far  as  one  can  guess  from  feeling.  I  should  say  the 
swelling  was  about  the  size  of  a  large  pecan  nut.  the  long  axis 
conforming  to  the  long  axis  of  tongue.  It  seemed  to  have  a  cen- 
tral hard  portion  and  around  this  the  tongue  tissue  was  more  or 
less  hardened  for  some  distance — in  fact,  near  the  tip  of  Hie 
tongue  there  were  two  or  three  small  lumps  within  the  tongue 
substance.  The  tongue  was  glazed  and  cracked  into  long  furrows. 
There  was  very  little  pain  except  at  odd  times  shooting  pains 
would  pass  through  the  throat  as  he  described  it.  The  upper 
cervical  glands  were  slightly  swollen  when  I  first  saw  him.  I 
requested  a  truthful  history  of  his  life  for  previous  ten  years  or 
more.  Age  about  thirty-five— family  history  good — personal  his- 
tory good — never  sick  and  as  far  as  he  could  tell  he  had  never 
had  any  symptoms  that  would  lead  him  to  suspect  syphilis. 
When  further  questioned  he  admitted  that  he  had  had  rheuma- 
tism or  gout,  but  as  it  was  located  in  his  foot  his  doctor  said 
it  was  neither  a  true  case  of  gout  nor  of  rheumatism.  The 
symptoms  were  as  follows.  Pain  over  the  tibia  of  left  leg — fol- 
lowed by  small  node  about  the  size  of  partridge  egg — there  were 
several  others  of  smaller  size — some  temperature  and  feverish- 
Dess — the  fever  soon  passed  off.  but  the  nodes  and  swelling  laslc<l 
for  about  two  weeks  and  were  so  painful  that  had  to  use  crutch. 
Xo  other  local  symptoms  at  the  time.  Later,  two  or  three 
months,  his  tongue  began  to  be  painful  and  to  swell. 
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After  hearing  these  symptoms,  I  immediately  diagnosed  Ery- 
thema Nodosum.  Told  him  that  he  would  get  well  and  that  he 
would  not  have  to  be  operated  upon.  He  did  not  believe  me  at 
first,  but  finally  agreed  to  treatment  and  in  six  weeks  was  per- 
fectly well  except  the  tongue  was  what  he  called  sore  for  several 
weeks  longer. 

The  second  case  was  a  man  from  near  Cape  Charles,  Va.,  seen 
in  1905,  age  30.  His  case  was  much  milder  than  the  first  one 
and  the  tongue  was  swollen  in  spots — not  in  one  large  node.  He 
had  not  had  the  leading  symptom  of  pain  and  swelling  in  the 
leg,  but  said  that  he  had  been  quite  a  sufferer  from  rheumatism. 

These  cases  do  occur,  and  it  is  most  important  that  their  true 
nature  should  be  promptly  and  properly  diagnosticated.  In  the 
cases  above  cited,  a  prompt  diagnosis  would  have  saved  both 
patients  a  great  deal  of  anxiety  and  mental  distress.  It  is  for 
this  reason  that  I  am  led  to  make  this  brief  report.  The  affection 
seems  to  be  a  manifestation  of  rheumatism,  which  is  the  under- 
lying cause. 


PAPEIi: 

REPORT  OF  A  CASE  OF  PAPILLOMATA  OF  THE 
LARYNX.  WITH  THE  RESULTS  OF  TREATMENT  BY 
THE  X-RAYS. 

By  JOHN  DUNN,   M.   D.,   Richmond,  Va. 

As  far  as  possible  in  the  following  report  all  details  unessen- 
tial to  the  point  I  wish  to  make  will  be  omitted.  The  case  con- 
tains a  probably  valuable  suggestion  and  therefore  I  ask  your 
patience  while  it  is  being  presented.  Sarah  0.  was  apparently 
;i  normal  baby  until  at  the  age  of  four  months  "she  began  to 
cry  hoarse."  Prior  to  this  time  her  voice  had  been  clear  aud- 
io quote  her  mother — "she  could  cry  as  loud  and  babble  as 
sweetly"  as  any  child  of  her  age.  With  the  onset  of  the  hoarse- 
ness, she  lost  her  loud  voice  and  became  indisposed  to  utter 
sounds.  This  continued  until  about  July  3rd,  1905,  the  little 
patient  being  then  about  two  years  and  three  months  old.  On 
this  date  rather  suddenly  there  developed  dyspnoea  on  exertion  ; 
this  difficulty  in  breathing  increasing  so  rapidly  that  at  the  end  of 
a  week,  when  I  first  saw  the  case,  the  child  was  greatly  emaciated 
and  presented  the  well  known  picture  of  extreme  dyspnoea 
from  laryngeal  obstruction — that  phase  showing  inversion  of 
the  breast-bone.  A  tracheotomy  tube  was  inserted.  The  his- 
tory pointed  to  laryngeal  papillomata  which  diagnosis  was  after- 
wards confirmed  by  inspection.  The  parents  of  the  child  lived 
600  miles  from  Richmond.  Va.,  and  I  did  not  see  her  again  until 
the  summer  of  1906,  when  the  little  one  was  brought  to  me,  suf- 
fering afresh  from  severe  dyspnoea.  Examination  showed  the 
obstruction  not  to  be  due  to  extension  of  the  papillomata  below 
the  tube  but  to  immense  swelling  of  the  lining  membrane  of  the 
trachea,  to  reduce  which  1  had  recourse  to  a  small  soft  rubber 
catheter  dipped  into  olive  oil  and  creosote  and  passed  into  the 
trachea.  This  gave  some  little  relief  temporarily.  I  tried  many 
other  things,  but  without  avail.  Why  I  finally  asked  Dr.  A.  L. 
Gray,  of  this  city,  to  see  if  the  application  of  the  X-Rays  would 
do  any  good  I  do  not  know,  except  that  I  thought  the  experiment 
worth  making  in  view  of  the  effect  of  this  form  of  therapy  on 
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certain  external  epithelial  disturbances.  The  X-Rays  were  used 
as  Dr.  Gray  will  describe.  The  intra-tracheal  swelling  disap- 
peared sufficiently,  after  a  few  applications,  to  allow  the  child 
to  breathe  without  difficulty.  After  two  weeks'  treatment  the 
child  was  taken  home  and  soon  afterwards  began  to  speak — 
and  this  after  a  mechanical  absolute  aphonia  of  a  year  and  a 
half.  Six  months  later  I  saw  her  again.  She  was  now  speaking 
hoarsely  but  in  a  voice  to  be  clearly  understood.  There,  how- 
ever, remained  a  considerable  number  of  papillomata  in  the 
larynx,  not  enough,  however,  to  interfere  seriously  with  breath- 
ing. The  X-Rays  were  applied  again  for  two  weeks,  after  which 
the  patient  returned  home.  Her  voice  continued  to  improve.  In 
July,  1907,  I  again  saw  the  child.  At  this  time  all  the  papillo- 
mata had  disappeared  save  two  small  ones  about  the  size  of  a 
pin's  head  on  the  left  vocal  cord.  The  X-Rays  were  applied  at 
this  time  for  ten  days  and  I  did  not  see  the  patient  again  until 
July  21st,  1908,  when,  the  larynx  being  free  from  papillomata. 
the  tube  was  removed — the  child's  voice  being  normal.  Such  a 
brief  report  as  the  above  will  naturally  suggest  questions  as  to 
whether  this  or  that  was  done.  I  wish  to  state  here  that  I  made 
no  effort  to  remove  the  growths  either  surgically  or  by  applica- 
tion. I  could  find  in  all  of  the  laryngeal  literature  at  my  com- 
mand no  procedure  suggested  which  appealed  to  my  mind  as 
offering  a  reasonable  hope  of  obtaining  in  a  reasonable  time  a 
cure  with  retention  of  a  normal  voice — the  patient  had  an  in- 
telligent and  devoted  mother — therefore  I  waited.  The  case. 
however,  is  reported  solely  in  virtue  of  the  fact  that  a  cure  fol- 
lowed the  application  of  the  X-Rays.  In  one  other  ease,  marked  im- 
provement followed  the  use  of  the  X-Rays.  This  patient 's  parents 
also  lived  at  a  distance  from  Richmond,  and  conditions  which  have 
no  direct  bearing  on  the  case  have  made  it  impossible  for  me  to 
he  able  to  report  more  accurately  the  result  of  the  X-Rays  treat- 
ment. I  attribute  the  disappearance  of  the  papillomata  to  the 
X-Rays  because  of  the  rapid  improvement  in  the  child's 
laryngeal  breathing  after  their  use.  this  being  evidenced  by  the 
return  of  the  voice  and  because  of  the  further  disappearance  of 
the  remaining  growths  after  the  second  and  third  applications. 
The  distance  of  the  child's  home  from  Richmond  and  the  mother's 
many  home  duties  made  visits  to  and  sojourns  in  this  city  pos- 
sible only  at  relatively  long  intervals,  while  my  own  uncertainty 
as  to  the  result  of  the  X-Rays'  use  made  it  impossible  for  me  to 
tell    the   child's    parents   what    to   expect    and    at    whal    intervals 
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treatment  would  be  required.  If  the  X-Rays  caused  the  papil- 
lomata  to  disappear,  then  the  important  problem  of  the  treat- 
ment of  these  growths  in  children  has  been  solved.  It  would  be 
;is  follows :  If  the  diagnosis  is  made  before  the  obstruction  to 
breathing  makes  necessary  a  tracheotomy,  then  use  the  X-Rays. 
If  the  diagnosis  has  not  been  made  until  severe  dyspnoea  is 
present,  then  a  low  tracheotomy  and  a  temporary  wearing  of  the 
tube  will  be  required  until  a  sufficient  number  of  the  growths 
have  disappeared  to  restore  the  patency  of  the  laryngeal  air 
passage. 


THE  JOINT  MEETING  OF  THE  WESTERN  AND  MIDDLE 
SECTIONS  OF  THE  AMERICAN  LARYNGOLOGICAL, 
RHINOLOGICAL  AND  OTOLOGICAL  SOCIETY  HELD  AT 
CHICAGO,  ILLINOIS,  FEBRUARY  22  AND  23,  1909,  UNDER 
THE  JOINT  CHAIRMANSHIP  OF  DR.  JOSEPH  C.  BECK, 
OF  CHICAGO,  AND  DR.  R.  BISHOP  CANFIELD,  OF  ANN 
ARBOR,  MICHIGAN. 


PAPER: 

A  THEORY  ON  THE  FUNCTION  OF  THE  MIDDLE  EAR 
MUSCLES,  RESULTING  IX  A  .MODIFICATION  OF  THE 
THEORY  OF  HEARING. 

ERNEST   DE  WOLFE  WALES,  B.   S.,  M.   I).    (Harvard), 

Clinical    Professor    of    Otology,    Ithinology    and    Laryngology    Indiana    Uni- 
versity  School   of  Medicine. 

The  muscles  of  the  tympanum  are  not  fully  understood.  Ac- 
cording to  Dr.  Robert  Wiedersheim1  on  the  auditory  organs  of 
mammals,  "Two  striated  muscles  are  present  in  connection,  with 
the  middle  ear.  The  phyletically  older  stapedium  arises  from 
the  wall  of  the  tympanic  cavity  and  is  inserted  into  the  stapes. 
serving  to  keep  the  membrane  of  the  fenestra  vestib'uli  stretched. 
It  is  supplied  by  the  facial  nerve  and  corresponds  to  the  dorsal 
portion  of  the  deep  constrictor  inserted  on  the  hyoid  in  fishes. 
from  which  the  hinder  belly  of  the  Inventor  of  mammals  also 
arises.  A  tensor  tympani,  supplied  by  the  mandibular  division'of 
the  trigeminal  and  derived  from  the  system  of  the  adductor 
mandibulae  (pars  pterygoideaa),  also  arises  from  the  wall  of  the 

(a)  "In  Man  the  tensor  tympani  is  from  the  first  connected  with  the 
tensor  veli  palatini  muscle.  In  Ornithorhynchus  it  has  a  double  origin,  one 
part  being  continuous  with  the  pharyngeal  muscles  and  the  other  arising 
independently.  A  stapedius  muscle  is  wanting  in.  Ornithorhynchus  and 
Echidna,  and  a  tensor  tympani  in  Manis;  and  in  all 'these  three  animals  the 
tympanic  cavity  is  subdivided  Into  an  upper  and  lower  portion  by  a  hori- 
zontal   septum   of   connective    tissue." 

(l)    Wiedersheim.     Comparative  Anatomy  of   Vertebrates.     P.  303. 
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tympanic  cavity,  and  is  inserted  on  the  menubrium  of  the  mal- 
leus, serving  to  stretch  the  tympanic  membrane." 

V.  Hensen2  says,  "The  question  of  whether  the  Eustachian 
tube  is  wide  open  or  closed  is  not  yet  wholly  settled.  Lucae  has 
observed  respiratory  movements,  and  by  inspection,  bulging  was 
more  frequent  than  retraction.  Helmholz  believed  the  tube  to  be 
closed  and  that  only  compressed  air  entered  the  middle  ear."  On 
the  function  of  the  muscles  of  the  middle  ear  apparatus,  Hensen 
and  Bockendahl  have  experimented  to  determine  the  amount  of 
movement  made  by  the  tensor  tympani  during  its  reaction  to 
sound.  The  tympanic  cavity  was  opened  and  a  light,  sensitive 
lever  inserted  in  the  tendon  of  the  tensor  tympani  muscle.  The 
higher  the  note,  the  greater  the  contraction.  Bockendahl  found 
that  once  the  needle  remained  stationary  under  the  influence  of  a 
continuous  sound.  It  could  have  occurred  through  unfavorable 
insertion  of  the  needle,  or  an  actual  long  contraction  (tetanic). 
In  Hensen 's  experiments  the  needle  sank  back  to  a  state  of  rest 
when  a  continuous  tone  was  sounded.  Pollock  confirmed  these 
experiments.  He  found  that  the  reaction  disappeared  complete- 
ly with  the  destruction  of  both  labyrinths.  Ilammerschlag  ex- 
perimented on  cats  and  dogs  and  found  that  the  action  of  the 
tensor  reflex  was  not  dependent  on  the  cerebrum,  and  that  the 
paths  of  the  reflex  from  the  acoustic  to  the  trigeminus  nucleus, 
is  by  the  corpus  trapezoideus  and  not  by  the  stria  acousticae. 
Hensen,  first  observed  that  after  hearing  a  very  weak  tone,  that 
if  the  ear  was  closed  and  again  opened,  after  a  short  time,  the  tone 
would  again  be  heard.  Hensen  holds  this  for  an  accomodative 
phenomena.  He  found,  too.  that  a  tone  of  -400  or  more  vibrations 
was  clearly  intensified,  when  at  the  same  time  a  metronome  was 
in  action.  When  the  beats  were  over  200  a  minute  the  reaction 
stopped.  That  the  membrana  tympani  was  not  in  tension,  but  on 
the  border  between  tension  and  relaxation  and  was  made  tense  by 
the  sound  of  the  metronome  could  not  be  excluded  or  the  other 
possibility  that  of  a  pure  contrast  action  could  not  be  excluded. 
.1.  Mueller  believes  that  these  muscles  act  as  sound  dampners  and 
protectors.  Hensen  shows  that  if  an  explosion  is  not  known  be- 
fore hand,  and  if  the  muscles  served  as  a  guardian  angel,  causing 
a  contraction  before  the  sound  impulse  struck  the  ear,  it  would 
be  a  false  protector,  for  the  tense  membrane  would  be  more  easily 
torn  than  a  relaxed  membrane.     Protection  would  only  take  place 

(2)    Hensen    V.      Die    Fortschritte    in    einigen    Teilen    der    Physiologie    des 
Gehors.      Ergebnisse  der  Physiologic   I   Jehrgang  2.      1902. 
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during  relaxation,  and  then,  even  the  labyrinth  would  be  more 
protected."  Politzer3  has  experimentally  proved  that  the  action 
of  the  tensor  is  not  confined  to  the  membrana  tympani  alone,  but 
also  to  the  labyrinth,  inasmuch  as  he  observed  a  motion  of  the 
fluid  in  the  labyrinth  on  electrical  irritation  of  the  root  of  the 
trigeminus.  The  tensor  tympani  therefore  increases  the  pressure 
in  the  labyrinth.  The  stapedius  muscle  on  the  other  hand  must 
be  regarded  as  the  antagonist  of  the  tensor  tympani,  as  the  author 
has  shown  by  irritation  of  the  facial  nerve  in  the  cranial  cavity 
(Wiener  .Med.  1878);  it  relaxes  the  tympanic  membrane,  and 
diminishes  the  pressure  in  the  labyrinth."  McKendrick4  says. 
"From  experiments  conducted  hitherto,  we  can  only  state  that 
one  of  the  principal  functions  of  the  intra-tympanic  muscles  is  to 
relieve  alterations  in  the  position  and  tension  of  the  ossicular 
chain  and  abnormal  pressure  in  the  labyrinth  which  are  brought 
about  by  the  variable  fluctuations  in  the  air  pressure  in  the  ex- 
ternal and  middle  ear.  They,  therefore,  regulate  the  degree  of 
tension  of  the  hearing  apparatus."  "When  the  tensor  tympani 
contracts  the  membrana  tympani  becomes  more  tense.  The  nor- 
mal stimulus  which  causes  the  tensor  tympani  to  contract  is  the 
pressure  of  sound  waves  on  the  membrana  tympani.  Although 
the  innervation  of  the  membrane  has  not  been  conclusively  es- 
tablished, there  is  little  doubt  it  is  supplied  with  sensory  nerves 
by  the  fifth,  and  also  by  the  tympanic  plexus,  formed  by  fibres 
derived  from  the  otic  ganglion,  from  the  petrosal  ganglion  of  the 
glosso-pharyngeal,  and  from  the  carotid  plexus.  When  pressure 
is  made  on  the  membrana.  there  is  irritation  of  these  sensory 
nerves,  followed  by  a  reflex  contraction  of  the  tensor  tympani, 
supplied  by  a  motor  filament  from  the  motor  division  of  the  fifth 
nerve."  (See  experiments  of  Hensen  and  Bockendahl2).  "The 
tensor  tympani  also  contracts  during  yawning.  In  a  few  rare 
cases  the  muscle  appears  to  be  under  the  control  of  the  will. 
We  have  no  direel  evidence  of  any  reflex  excitation  of  the  stape- 
dius, but  one  would  expect  it  to  respond  in  a  manner  analogous 
to  the  response  of  the  tensor  tympani.  Lucae  suggests  that  it 
may  respond  to  tones  of  high  pitch."  Lucae  first  observed  that 
the  contraction  of  certain  muscles  of  the  face,  most  easily  by  the 
musculus  orbicularis  oeuli,  can  produce  a  simultaneous  contrac- 
tion of  the  stapedius.     This  is  made  evident  by  the  deep  humming 


(3)    Politzer.      Diseases  of  the    Bar.     Ballin  and  Heller    1903. 
Mi    M'Kendrick    and    Gray.     Text-book    on    Physiology.      Edited    by 
Schafer.      Vol.    11. 
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sound  in  the  ear,  and  also  a  relaxation  of  the  tympanic  membrane 
as  shown  by  the  manometer.  During  such  reflex  contraction  the 
perception  for  the  lower  and  middle  tones  of  the  tuning  forks  is 
discontinued. 

(i.  Bonninghaus5  says.  "The  hypotheses  are  many  as  to  the 
function  of  the  muscles  of  the  middle  car  apparatus.  It  is  gen- 
erally thought  that  the  muscles  give  a  moderate  tension  to  the 
sound  conducting  appartus  which  is  best  suited  for  vibrations. 
and  besides  exercises  a  hind  of  accommodation  analgous  to  the 
intrinsic  muscles  of  the  eye.  Now,  on  the  existence  of  this  accom- 
modation, opinions  differ  widely,  although  all  acceptors,  take  for 
;i  basis  of  accommodation,  that  the  stapedius  is  the  antagonist  of 
the  tensor,  that,  therefore,  the  foot  plate  of  the  stapes  is  raised 
oul  of  the  labyrinth  (Politzer)  ;  whereas  the  action  of  the  tensor 
pushes  the  foot  plate  in,  an  opinion  which  is  very  doubtful  be- 
cause the  stapedius,  as  actual  antagonist,  is  much  too  weak.  A 
further  criticism,  however,  on  these  opinions  would  be  an  unthank- 
ful task  while  the  whole  knowledge  of  accommodation  is  today  the 
darkest  point  in  the  physiology  of  the  ear."  These  theories  fail 
to  meet  the  requirements  of  sound  conduction.  A  number  of  facts 
are  collected  without  any  definite  idea  of  relation.  My  theory  is 
as  follows:  The  atmospheric  pressure  presses  on  the  membrana 
tympani  constantly  by  way  of  the  external  auditory  canal,  it  only 
presses  from  within  the  membrana  tympani  by  way  of  the  Eusta- 
chian tube  when  the  tube  is  opened.  The  tube  is  opened  during 
the  act  of  deglutition  by  the  action  of  the  levator  and  tensor 
palati  (dilator  tubae).  At  the  same  time  the  soft  palate  is  forced 
upward  compressing  the  air  in  the  naso-pharynx.  This  compres- 
sion plus  the  existing  atmospheric  pressure  and  the  increase  in 
volume  by  heat  and  moisture  sends  the  air  into  the  anatomical 
middle  ear,  that  is.  the  Eustachian  tube,  the  tympanic  cavity, 
the  mastoid  antrum  and  the  pneumatic  cells  of  the  mastoid. 
What  happens  when  this  bolus  of  air  is  forced  into  the  middle 
ear?  The  pressure  in  the  middle  ear  becomes  greater  than  the 
extra-tympanic  (atmospheric)  pressure,  hence  the  head  of  the  mal- 
leus is  separated  from  the  head  of  the  incus,  the  liquid  in  the 
manometer  of  Politzer  rises;  then  the  tensor  tympani  muscle 
slowly  contracts  due  to  the  stretch  of  its  tendon  and  the  head 
of  the  malleus  again  locks  with  the  head  of  the  incus:  the  fluid 
in  the  manometer  falls.     During  this  adjustment  vibratory  pres- 

i.",i    Bonninghaus.     Lehfrbuch  der  Ohrenheilkunde  S.    67. 
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sures  (sounds)  are  poorly  transmitted.  Meanwhile  the  air  in  the 
middle  ear  is  being  absorbed  while  the  work  of  the  tensor  tym- 
pani  is  growing  less,  due  to  the  lessened  intra-tympanic  pressure. 
The  absorption  of  air  in  the  middle  ear  causes  a  continuous  vari- 
ation in  pressure.  As  the  intra-tympanic  pressure  lessens  the 
tensor  tympani  muscle  gradually  relaxes  till  the  intra-tympanic 
pressure  equalizes  the  extra-tympanic  pressure  when  both  tensor 
tympani  and  stapedius  muscles  are  at  rest.  Now  the  absorption 
of  air  continues,  and  the  intra-tympanic  pressure  becomes  less 
than  the  extra-tympanic  pressure.  The  stapedius  muscle  begins 
its  work  to  keep. the  foot  plate  from  being  pushed  into  the  vesti- 
bular window,  and  again  to  establish  the  equilibrium  of  the  ossi- 
cular chain.  Soon,  due  to  reflex  action,  another  swallow  takes 
place  and  the  tensor  tympani  begins  its  work  again  while  the 
stapedius  muscle  rests.  (See  diagram.)  At  the  time  of  degluti- 
tion the  stapedius  muscle  relaxes  and  the  tensor  tympani  muscle 
contracts. 

What  are  the  advantages  of  this  theory.'  They  are  many,  for 
it  gives  us  a  rational  physiologic  action  of  muscles.  These 
muscles  do  not  act  primarily  to  keep  certain  membranes  tense 
or  adapt  them  to  certain  sounds  but  to  ecpialize  constant  pressures, 
and  this  adaptation  to  constant  pressures  brings  about  an  ideal 
tension  of  the  whole  drum  ossicular  apparatus,  causing  this  ap- 
paratus to  be  in  a  state  of  equilibrium,  the  best  possible  condition 
to  conduct  any  and  all  sounds.  What  would  result  if  the  Eusta- 
chian tube  remained  open  .'  If  we  had  patent  tubes,  we  would 
hear  our  own  voices,  as  if  we  talked  in  a  barrel,  besides  the  tensor 
tympani  and  stapedius  muscles  would  soon  cease  to  act;  for  the 
tensor  tympani  would  have  to  be  in  a  state  of  constant  contrac- 
tion to  overcome  the  slightly  increased  intra-tympanic  pressure 
over  the  extra-tympanic  pressure  due  to  the  increased  volume  by 
heat  and  moisture.  Without  contraction  of  the  tensor  there  would 
be  no  tension  and  so  no  equilibrium.  The  muscle  would  become 
hypertrophied,  and  then  degenerate,  while  the  fate  of  the  stape- 
dius muscle  would  be  atrophy,  from  no  work  to  do.  Muscles 
must  have  their  periods  of  rest.  Thus  you  see  these  muscles  are 
accommodative  to  intra  and  extra-tympanic  pressures  and  only  in- 
directly subserve  sound  or  vibratory  pressures.  Physiology  has 
taught  us  that  it  takes  time  for  a  .muscle  to  contract.  We  know 
1  h.il  after  swallowing  it  takes  a  short  interval  to  hear  plainly  again. 
and  also  after  a  patient's  ears  are  inflated  the  tensor  tympani  may 
he  some  minutes  or  hours  before  it  is  able  to  overcome  the  infra- 
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tympanic  pressure  and  keep  the  head  of  the  malleus  in  locked  ap- 
position with  the  head  of  the  incus.  Sounds  do  not  wail.  It  is 
difficult  to  think  of  muscles  accommodating  themselves  to  sounds. 
We  hear  immediately.  These  muscles  are  too  slow  to  accommo- 
date our  middle  ear  apparatus  to  the  sounds  of  an  orchestra  but 
rather  they  keep  the  apparatus  in  an  ideal  state  of  equilibrium. 
While  the  tensor  tympani  muscle  was  adjusting  itself  to  the  base 
violin,  the  piccolo  would  be  lost,  according  to  the  old  theories. 
An  explosion  has  no  consideration  for  the  intrinsic  muscles,  it 
ruptures  the  drum  membrane  or  wrecks  the  Labyrinth  if  we  are 
close  enough.  P^ven  the  ciliary  muscle  of  the  eye  does  not  act 
immediately  to  a  strong  Light,  we  may  watch  it  contract.  The 
function  of  the  intrinsic  muscle  is  to  keep  the  middle  ear  appara- 
tus in  equilibrium  so  that  vibratory  pressures  may  be  conveyed  to 
the  most  complex  combinations  of  sound. 

Let  us  consider  the  drum  membrane  itself.  We  have  a  mem- 
brane supplied  with  radial  and  circular  elastic  fibres,  which  takes 
care  of  itself  and  because  of  its  elasticity  it  adapts  itself  to  cir- 
cumstances. When  the  intra-tympanic  pressure  is  greater  than 
the  extra-tympanic  pressure  it  bulges  out  into  the  auditory  canal  ; 
when  these  pressures  are  equal  it  flattens  out.  due  to  its  elasticity 
and  when  the  extra-tympanic  (atmospheric)  pressure  is  greater 
than  the  intra-tympanic  pressure  it  is  pressed  inward  and  yet, 
due  to  the  tension  of  the  tensor  tympani  muscle,  the  general 
shape  of  the  membrana  tympani  is  always  cone  or  megaphone 
shaped.  (See  diagram.)  1  have  already  shown  why  the  fluid 
in  the  manometer  of  Politzer  rises  and  falls  after  deglutition.  I 
believe  that  if  the  tensor  tympani  muscle  reacts  to  sound  that 
all  muscles  will  react  to  sound.  I  consider  the  metronome-tuning 
fork  experiment  a  contrast  reaction.  I  consider  the  contraction 
of  the  stapedius  muscle  when  the  eyes  are  tightly  closed  a  defen- 
sive reflex.  This  action  takes  place  when  we  expect  an  explosion 
or  a  blow  of  some  kind.  The  tensor  tympani  does  not  contract 
to  make  the  membrana  tympani  more  tense,  the  normal  stimulus 
is  not  the  pressure  of  the  sound  waves,  but  the  tensor  tympani 
muscle  does  contract  for  reasons  I  have  set  forth  in  my  theory. 

How  does  deglutition  take  place.'  Dr.  M.  Foster'1  on  the  Sub- 
maxillary Gland  says.  "In  life.  then,  the  flow  of  saliva  is  brought 
about  by  the  advent  to  the  gland  along  the  chorda  tympani  of 
efferent  impulses,  started  chiefly  by  reflex  actions."  "Thus 
stimulation  of  the  chorda  brings  about  two  events:  a  dilatation  of 

(6)    Foster,    M.      Text-book    of    Physiology. 
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the  blood  vessels  of  the  gland  and  a  now  of  saliva."  "When  the 
cervical  sympathetic  is  stimulated  the  vascular  effects  are  the 
exact  contrary  of  those  seen  when  the  chorda  is  stimulated.  The 
sympathetic  therefore  acts  as  a  vaso-constrictor  nerve,  and  in 
this  sense  is  antagonistic  to  the  chorda."  "Thus  the  secretion 
of  the  partoid  gland,  like  that  of  the  submaxillary,  is  governed  by 
two  sets  of  fibres,  one  of  cerebro-spinal  origin,  running  along  the 
auriculo-temporal  branch  of  the  fifth  nerve  but  originating  pos- 
sibly in  the  glosso-pharyngeal,  and  the  other  of  sympathetic  origin 
coming  from  the  cervical  sympathetic."  Dr.  J.  P.  Morat7  on 
Deglutition  says,  "At  the  entrance  of  the  digestive  paths  we  are 
confronted  by  an  act  which  forms  the  transition  between  those  of 
externa]  and  those  of  internal  function  that  is  deglutition,  which 
commences  with  an  act  of  conscious  sensibility  and  voluntary 
movement  and  is  completed  by  reflex  movements.  Once  again  it 
is  the  medulla  oblongata  which  is  the  locality  for  the  organiza- 
tion of  the  system  subserving  deglutition,  the  conducting  fibres. 
both  sensory  and  motor,  of  this  system  being  met  with  in  a  certain 
aumber  of  bulbar  nerves,  namely,  tin-  trigeminal  (mylo-hyoid 
muscle),  the  facial,  the  hypo-glossal,  and  the  vago-spinal.  which 
performs  the  function  of  motor  nerves  (of  the  superior  maxil- 
lary) the  superior  laryngeal  nerves,  and  lastly,  the  glosso-pharyn- 
geal which  are  less  essential  than  the  preceding.  The  point  of 
departure  is  the  irritation  of  the  bolus  of  food  occurring  at  the 
level  of  the  isthmus  on  the  extremities  of  the  palatine  nerves. 
The  laryngeal  nerves  intervene  to  defend  the  entrance  of  the  re- 
spiratory paths.  The  centre  of  association  of  these  different 
nerves  is  situated  between  two  planes,  of  which  the  superior 
p.-isses  through  the  acoustic  tubercle  and  the  inferior  through  the 
apex  of  the  calamus;  according  to  Markwald,  a  little  above  and 
outside  of  the  grey  wing,  above  the  respiratory  centre.  Sections 
made  above  or  below  the  limits  just  pointed  out  permit  of  the 
persistence  of  swallowing  'life  being  maintained  by  artificial 
respiration)." 

In  establishing  a  swallowing  reflex  induced  during  negative 
intra-tympanic  pressure  T  do  not  concern  myself  with  the  tensor 
tympanic  muscle  or  the  trigeminal  palatal  muscle  the  tensor  palati 
(positive  intra-tympanic  pressure)  but  with  the  phyletically  older 
muscle,  the  stapedius.  Near  the  end  of  the  negative  pressure 
phase  fatigue  of  the  stapedius  muscle  takes  place,  while  the  nega- 
tive  pressure  of  the  middle  ear.  increases  the  blood  supply  of  the 

(7  i    Morat.   J.   P.     Physiology   of   the   Nervous  System. 
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perineurium  of  the  chorda  tympani,  which  stimulation  increases 
the  flow  of  saliva  from  the  submaxillary  and  sublingual  glands, 
while  stimulation  of  the  glossopharyngeal  nerve  by  the  same  dila- 
tion of  vessels  around  the  nerves  of  the  tympanic  plexus  would 

cause  an  increase  How  of  saliva  from  the  parotid  gland.  This  How 
of  saliva  would  be  followed  by  the  act  of  swallowing  and  the 
positive  intra-tympanic  pressure  would  again  be  established.  If 
swallowing  does  not  send  a  bolus  of  air  into  the  middle  ear,  he- 
cause  of  paralysis  of  the  vago-aceessory  group  of  muscles  or  of 
inflammation  around  or  in  the  Eustachian  tube,  then  we  have  the 
starting  point  of  disease  in  the  midle  ear.  There  is  probably  no 
definite  rhythm  to  this  swallowing  reflex. 

If  there  is  anything  in  this  theory  of  the  action  of  the  in- 
trinsic muscles  of  the  middle  ear,  then  the  theory  of  hearing  must 
be  modified.  The  theory  of  hearing  has  interested  main-  groups  of 
thinkers,  the  Physicist,  the  Anatomist  and  Histologist,  the  Physio- 
logist, the  Pathologist,  the  Psychologist,  the  Neurologist,  the 
Psychiatrist,  the  Embryologist,  the  Biologist,  the  Mathematician, 
the  Philosopher,  and  principally  the  Otologists,  one  of  the  young- 
er id'  these  groups  but  most  important  because  he  is  in  constant 
contact  with  diseased  conditions  of  the  ear  and  be  has  opportunity 
to  apply  the  work  done  by  others  to  his  specialty. 

Consideration  of  Sound.  What  is  sound?  The  definition  in  the 
Century  Dictionary  is  "1.  The  sensation  produced  through  the 
ear  or  organ  of  hearing;  in  the  physical  sense,  either  the  vibration 
of  the  sounding  body  itself  or  those  of  the  air  or  other  medium, 
which  are  caused  by  the  sounding-body  and  which  immediately 
affect  the  ear. "  Sharpless  and  Phillipss  say.  "Sound  is  a  vibration. 
All  sound  is  caused  by  a  vibration  of  some  body."  Dr.  M.  Foster6 
says,  "Sound  is  a  vibration  of  the  particles  of  matter,  a  series  of 
movements  of  the  particles  from  and  to  a  fixed  point.  In  air 
and  other  gases  the  movement  of  the  particles  lead  to  alternating 
condensation  and  rarefaction  which  since  the  to  and  fro  movement 
of  the  particles  is  in  the  same  direction  as  that  in  which  the  un- 
dulations are  travelling  are  spoken  of  as  longitudinal  waves." 
Henry  S.  Carhart9  says,  "Sound  may  be  defined  as  a  vibratory 
movement  excited  in  an  elastic  body  and  transmitted  to  the  ear  by 
means  of  a  continuous  elastic  ponderable  medium."  The  Stand- 
ard Dictionary  gives  the  following  definition, — "Sound.  1.  The 
sensation  produced  through  the  organs  of  hearing.     "J.     The  phy- 


(8)  Sharpless  and   Phillips.     Natural  Philosophy. 

(9)  Carhart.      Physics    for    University    Students. 
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sieal  canst'  of  this  sensation:  waves  of  alternate  condensation  and 
rarefaction  passing  through  an  elastic  body,  whether  solid,  liquid, 
or  gaseous  but  especially  through  the  atmosphere."  Dr.  Scrip- 
ture1- says,  "Sounds  are  purely  mental  experiences,  most  of  which 
are  the  results  of  vibratory  movements  reaching  the  ear  through 
the  air."     These  definitions  vary  considerably. 

My  conception  of  sound  is.  sound  is  vibratory  pressure.  It  is 
kenetic  energy.  To  the  human  ear  vibrations  between  30  and  40.- 
000  v.  s.  are  called  sound.  Wien10  found  that  the  faintest  audible 
tone  of  24"  vibrations  had  energy  amounting  to  0.068  uumg.  It 
is  necessary  to  explain  the  two  systems  of  physical  equilibrium 
before  we  can  register  pressures  of  such  slight  energy.  The  first 
system  I  have  already  explained  and  is  the  equilibrium  of  the 
ossicular  chain  brought  about  by  the  intrinsic  muscles  of  the 
middle  ear.  that  system  has  to  do  with  equilibrium  of  air  pres- 
sures. The  second  system  is  the  equilibrium  between  the  peri- 
lymph and  the  endolymph.  a  system  of  equilibrium  of  fluid  pres- 
sures, and  lastly  consideration  of  the  intra-tympanic  pressure  on 
the  oval  and  round  window  membranes.  I  will  now  discuss  the 
second  system  of  equilibrium.  The  tube  of  the  cochlea  contains 
endolymph.  Pressures  may  be  transmitted  to  the  endolymph  in 
two  ways,  first  pressures  from  within  the  tube,  and  secondly,  pres- 
sures from  without.  1.  The  pressures  from  within  may  be 
caused  by  increase  of  secretion  from  the  secreting  tubules  (Sham- 
baugh13)  and  the  stria  vascularis  of  the  spiral  ligament.  2. 
Pressures  from  without  are  caused  by  pressures  transmitted  in 
two  ways,  (a)  Pressures  from  the  perilymph;  and  (b)  Brain  pres- 
sures exerted  on  the  Saccus  Endolymphatieus.  The  pressure  ex- 
erted on  Keisner's  membrane  from  the  endolymph  must  equal  the 
pressure  from  the  perilymph  to  keep  this  membrane  in  a  state  of 
equilibrium.  The  perilymh  communicates  by  the  aqueductus 
cochlea  with  the  arachnoid  space  and  so  with  the  ventricles  of 
the  brain  and  the  spinal  canal.  Any  undue  increase  of  fluid  in  the 
ventricles  would  increase  the  brain  pressure  which  presses  also 
on  the  saccus  endolymphatieus  and  by  the  aqueductus  vestibuli 
equalizes  the  pressure  in  the  endolymph.  Thus  the  pressures 
within  and  without  the  cochlear  canal  are  equalized.  If  the  en- 
dolymphatic pressure  were  greater  than  the  perilymphatic  pres- 
sure, Reisner's  membrane  would   bulge   into  the  scala  vestibuli, 


f  12)    Scripture.      Experimental    Phonetics. 

(10)    Wien.     Ann.  a.   Phys.  u.  Chem.  1889  XXXVI.    S    834. 

(13)    Shambaugh    George    E.     Zeit.    f.    Ohren.    XXXVII.      Heft.    6,    1908. 
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and  it'  the  perilymphatic  pressure  were  greater  than  the  endo- 
lymphatic pressure.  Reisner's  membrane  would  bulge  towards  the 
organ  of  Corti. 

Now;  consideration  of  the  intra-tympanic  pressure  on  the 
perilymph.  The  vestibular  window  is  nearly  filled  with  the  pres- 
sure plunger,  the  stapes.  The  stapes  is  not  solid  hut  disk  shaped 
with  two  light,  hut  strong  crura  made  like  the  ribs  of  an  um- 
brella. The  intra-tympanic  pressure  presses  on  the  foot  plate  of 
the  stapes  and  the  same  intra-tympanic  pressure  presses  on  the 
cochlea  window  membrane.  In  other  words  although  the  intra- 
tympanic  pressure  is  constantly  changing  by  renewal  and  absorp- 
tion of  ail',  this  pressure  never  produces  any  change  on  the  fluid  of 
the  perilymph.  Now  with  the  middle  ear  apparatus  and  the  internal 
ear  fluids  in  equilibrium  we  are  prepared  to  receive  the  vibratory 
pressures  from  24  to  40. 000  v.  s.  These  vibratory  pressures  must 
be  of  sufficient  intensity  to  register  on  the  perilymph. 

What  is  pressure?  The  definition  given  in  the  Century  Dic- 
tionary is  as  follows:  "A  force  per  unit,  area  exerted  over  the 
surface  of  a  body  or  a  part  of  a  body,  and  toward  the  interior  of 
the  body.  A  force  exerted  upon  a  surface  is  necessarily  equi- 
librated; otherwise  since  the  surface  lias  no  mass,  it  would  pro- 
duce infinite  velocity  until  equilibrium  ensued.  A  pressure  can 
produce  no  motion,  because  it  is  in  a  state  of  equilibrium;  but 
a  continuous  variation  of  pressure  in  a  given  direction  will  tend 
to  produce  motion  toward  the  place  of  less  pressure."'  It  is 
because  of  the  fact  that  there  is  continuous  variation  of  pressure, 
condensation,  and  rarefaction  that  sound  travels.  The  Biologisl 
informs  us.  that  the  lowest  forms  of  life  have  feeling;  a  pressure 
sense,  and  this  sense  is  skin-deep,  it  is  near  the  surface.  Embry- 
ology teaches  us  that  the  ear  is  developed  from  the  ectoderm. 
This  organ  is  a  highly  developed  pressure  organ,  the  ear  register- 
ing pressure  vibrations  which  we  call  sound  as  the  eye  registers 
pressure  vibrations  called  light.  This  process  of  development 
has  been  slow.  Evolution  is  slow.  It  is  interesting  to  note  that 
the  ear  at  birth  is  anatomically  nearly  as  fully  developed  as  in 
the  adult.  In  the  fish  we  find  that  the  auditory  nerve  goes  to 
a  line  of  lateral  pressure  organs.  It  is  a  known  fad  that  feeling 
blends  with  hearing.  We  feel  vibration  up  to  24  to  40  v.s.  a  sec- 
ond, then  we  begin  to  hear  the  vibratory  pressures  and  even  feel 
them  above  lt'24  v.s.  Some  individuals  have  a  keener  sense  of 
touch  than  others.  The  duration  of  a  tuning  fork  held  by  thumb 
and  forefinger  might  be  a   valuable  test  for  Neurologists.      If  we 
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did  not  hear  but  could  only  feel  vibrating  bodies  we  could  soon 
differentiate  low  vibrations  from  higher  ones,  although  we  would 
receive  no  sensation  of  tone. 

Before  examining  some  of  the  anatomical  facts  of  the  organ 
of  hearing  which  have  to  do  with  acoustics,  let  us  consider  a  few 
laws  of  pneumo-statics  and  hydro-statics  for  we  have  to  study 
the  effects  of  vibratory  pressure  in  air  and  in  fluid.  I  have 
already  shown*  that  vibratory  pressure  lias  largely  been  elimi- 
nated in  solids  by  surrounding  the  cochlea  with  efficient  non- 
conductors (cells  tilled  with  bone  marrow  and  air  cells)  and  cur- 
rents of  blood.  It  is  easier  to  think  of  the  static  condition  of 
water  than  that  of  a  gas  like  air.  The  similarity  of  water  and 
air  is  striking.  Both  are  made  up  of  gases,  and  oxygen  is  com- 
mon to  both.  We  live  at  the  bottom  of  a  sea  of  atmosphere  of 
a  depth  of  one  hundred  miles  or  more,  which  varies  from  day  to 
day  and  hour  to  hour  as  the  barometer  records.  The  birds  of 
the  air,  correspond  to  the  fishes  of  the  sea,  while  we  compare 
,to  the  lobsters  and  crabs.  Of  late  years  we  are  attempting  to  fly. 
The  falling  of  a  book  or  stone  causes  waves  of  air  to  travel  in 
all  directions  and  this  vibratory  pressure  we  call  sound.  Vibra- 
tions where  there  is  no  pressure,  causes  no  sound  as  the  experi- 
ment of  the  clock  in  the  vacuum  proves,  but  a  perfect  vacuum 
is  impossible  to  obtain  therefore  there  must  be  sound  if  there  is 
the  least  pressure,  although  such  sounds  could  not  be  heard  by 
the  human  ear.  As  we  go  higher  in  the  atmosphere  the  pres- 
sure becomes  less,  for  example  in  climbing  a  mountain  or  ascend- 
ing a  balloon.  In  these  high  altitudes  sound  is  harder  to  make 
and  does  not  travel  so  fast  or  so  far.  The  sounds  in  the  valley 
are  heard  in  the  mountain,  but  sounds  of  the  same  kind  on  the 
mountain  are  not  heard  in  the  valley.  The  denser  the  air,  the 
further  a  given  sound  will  be  heard  by  the  ear.  Did  you  ever 
notice  that  patients  with  so-called  catarrhal  deafness  due  to  in- 
flammation of  the  Eustachian  tube  complain  of  their  deafness 
in  damp  weather?  They  blame  the  dampness  whereas  it  is  the 
atmospheric  pressure  they  should  blame;  the  nearer  the  sea-level 
such  patients  live  the  better  for  their  ears,  because  there,  the 
atmospheric  pressure  is  at  its  maximum.  In  the  large  sense 
sound  or  vibratory  pressure  does  not  travel  equally  in  all  di- 
rections bid  travels  equally  in  all  directions  in  a  strata  which 
is  subject  to  the  same  pressure,   provided   there   are   no   air  cur- 
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rents  or  interference  media  other  than  air.  A  sound  of  equal 
pitch  and  intensity  travels  farther  from  a  high  pressure  to  a 
low  pressure,  than  from  a  low  pressure  to  a  high  pressure.  As 
to  atmospheric  pressure,  we  must  consider  it  practically  constant. 
for  excepl  in  diseased  conditions  it  does  not  play  much  part  in 
acoustics. 

What  is  the  organ  of  Corti?  The  organ  of  Corti  is  a  hydro- 
static dynamometer  and  registers  vibratory  pressures.  For 
years  we  have  been  trying  to  make  sound  vibrate  certain  elements 
in  the  cochlea  as  though  we  had  a  piano  or  more  stringed  instru- 
ment in  the  head  which  must  resonate  to  the-  sound  heard. 
Sound  waves  travel  like  the  water  waves  when  a  stone  is  thrown 
into  a  pond.  If  one  is  not  in  the  radius  of  the  air  waves  or  if 
the  air  waves  are  not  of  sufficient  amplitude  to  register  on  the 
hydrostatic  dynamometer  the  sound  is  not  heard.  Physics 
teaches  us  that  whatever  pressure  we  apply  to  a  fluid  in  a  closed 
vessel,  the  rlind  transmits  the  pressure  through  its  whole  sub- 
stance, so  that  even  the  faintest  audible  sounds  must  register  on 
a  perfectly  equilibrated  system  such,  as  we  have  described.  The 
auditory  hairs  in  the  basal  coil  register  only  vibratory  pressures 
which  correspond  to  high  tones  while  the  auditory  hairs  near  the 
cupola  register  the  vibratory  pressures  of  low  tones.  Each 
auditory  hair  or  group  of  hairs  is  sensitive  to  its  own  particular 
vibratory  pressure  which  when  stimulated  by  this  vibratory 
pressure  sends  an  impulse  to  the  cortex  where  tone  perception 
takes  place  according  to  the  education  of  the  brain  cortex  for 
tones. 

Anatomic  considerations  of  the  organ  of  Corti.  We  have  a 
mound  with  about  385,000  sensory  hairs.  These  hairs  are  within 
the  tube  of  the  cochlea  which  is  in  no  way  in  apposition  with 
pressures  of  the  outside  world.  The  organ  of  Corti  is  supported 
on  a  water  bed  beneath  its  own  supporting  basilar  membrane. 
This  water  bed  is  the  perilymph  of  the  scala  tympani.  Above 
the  organ  of  Corti  is  the  delicate  membrane  of  Reisner  which  is 
the  transmitting  membrane  of  vibratory  pressures  from  the  peri- 
lymph to  the  endolymph.  I  can  consider  the  tectorial  membrane 
only  as  a  protector  and  dampner.  In  the  physical  sense  it  is  a 
floating  body  immersed  in  a  liquid.  I  find  in  my  sections  of  the 
human  body  tectorial  membrane  fibres  arranged  in  a  transverse 
and  longitudinal  manner.  There  are  many  more  of  the  trans- 
verse fibres  than  of  the  longitudinal.  We  do  not  know  whether 
our  fixing   reagents   give    us    a    false    idea    of  this   structure.     It 
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may  be  an  artifact.  In  saying  the  scala  vestibuli  is  above  I  am 
speaking  of  The  microscopic  picture,  for  in  a  closed  cavity  filled 
with  fluid,  position  plays  no  part,  it  does  not  effect  the  trans- 
mission of  vibratory  or  constant  pressures.  We  hear  standing 
on  our  heads  or  lying  down,  as  well  as  standing  on  our  feet. 
The  rods  of  Corti  give  strength  to  the  structure  which  receives 
pressures  from  above.  Let  us  consider  that  we  have  an  equi- 
librated middle  and  internal  ear  apparatus.  Now  if  a  vibratory 
pressure  of  80  v.s.  sets  the  stapes  in  vibration  in  the  vestibular 
window,  then  this  vibratory  pressure  travels  equally  in  all  di- 
rect ions  in  the  perilymph,  around  the  membranous  semicircular 
eanala,  around  the  utricle  and  saccule  and  up  the  scala  vestibuli 
pressing  equally  on  Reisner's  membrane  from  the  beginning  of 
the  cochlear  duct  to  the  end.  and  then  through  the  heliotrema, 
and  down  the  scala  tympani  pressing  on  the  cochlea  window  with 
the  same  force  that  was  exerted  on  the  vestibuli  window.  The 
area  of  the  vestibular  window  is  about  twice  that  of  the  cochlea 
window.  Dr.  A.  (r.  Pohlman  of  Indiana  University  found  the 
proportion  was  17.:  8,5  in  one  case  and  17.2:  9.0  in  the  other,  or 
practically  2:1.  The  shape  of  the  cochlea,  the  very  gradual 
winding  staircase  containing  the  cochlear  duct  35  m.m.  long  with 
a  height  of  5  m.m.  from  base  to  apex,  is  so  small  that  depth  of 
fluid  does  not  play  much  part  in  the  acoustic  function.  It  is 
evident  that  il  would  take  more  pressure  to  influence  the  endo- 
lymph  by  way  of  the  basilar  membrane  than  by  way  of  Reisner's 
membrane.  It  is  impossible  to  think  of  the  basilar  membrane 
responding  to  vibratory  pressure.  Now  with  the  middle  ear 
muscles  at  work  preserving  equilibrium  and  a  perfect  equi- 
librium of  the  internal  ear  fluids,  any  vibratory  pressure  will 
press  on  the  auditory  hairs  the  whole  length  of  the  cochlear  duct 
equally,  but  only  the  hairs  or  hair  sensitive  to  that  particular 
vibratory  pressure  will  be  stimulated.  Music  does  not  need  to 
be  reproduced  as  music  in  the  cochlea  to  be  perceived  because 
each  vibratory  pressure,  however  complicated,  is  registered  by 
the  auditor}  hairs.  The  combined  vibratory  pressures  making  the 
compound  sound  of  any  one  moment  forms  a  wave  like  that  seen 
when  the  style  of  a  gramophone  carves  deeply  or  Lightly  into  the 
wax.  never  making  two  similar  waves.  Every  sound  makes  its 
'impression  on  the  ear  if  of  sufficient  intensity  and  within  the 
field  of  hearing  to  be  registered  by  the  stapes  in  fluid.  Thus  the 
((implex  vibratory  pressures  exerted  on  the  auditory  hairs  of 
the  conductor  of  an  orchestra  are  analysed  as  to  pitch,  intensity 
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and  timbre  at  any  one  moment.  Thus  the  autoist  or  engineer 
hears  a  new  vibratory  pressure  or  misses  an  old  one  as  the  eye 
analyzes  the  pressures  of  color,  light  and  shade. 

It  is  interesting  to  note  that  the  savage,  thousands  of  years 
ago.  in  rubbing  two  dry  stieks  together  stimulated  all  his  senses 
but  taste,  first  feeling,  then  hearing  and  with  the  heat,  odor 
stimulating  the  sense  of  smell,  and  lastly  fire  whose  light  stim- 
ulated sight.  Thus  heat,  electricity,  sound,  and  light  are  all  vi- 
bratory pressures  or  kinetic  energy  from  some  one  source. 

The  membrana  tympani  is  shaped  like  a  megaphone.  The 
membrana  tympani  acts  like  a  screen  to  all  vibratory  pressures 
which  would  tend  to  act  directly  on  the  membrane  of  the  cochlea 
window.  If  the  intensity  of  a  sound  is  great,  some  of  the  sound 
passes  through  and  if  the  sound  is  still  more  intense  all  other 
sounds  less  intense  are  drowned  out.  The  position  of  the  cochlea 
window  membrane  at  right  angles  to  the  foot-plate  of  the  stapes, 
and  the  fact  that  it  lies  at  the  bottom  of  a  short  tube  is  probably 
for  protective  purposes.  The  middle  ear  pressure  acts  equally 
in  all  directions  and  those  intense  vibratory  pressures  which  pass 
through  the  mebrana  tympani  act  equally  in  all  directions  but 
they  do  not  dash  against  the  cochlea  membrane  directly.  These 
vagabond  vibratory  pressures  are  very  interesting.  The  screen 
action  of  the  membrana  tympani  may  be  demonstrated  by  placing 
a  piece  of  gold  beaters  skin  between  the  tuning  fork  and  the  ear. 
It  will  be  noticed  that  the  sound  grows  dimmer  when  the  mem- 
brane intervenes  and  increases  on  removal.  This  interference 
of  waves  is  seen  on  the  lee  side  of  a  boat.  A  membrane  like  that 
of  the  membrana  tympani  will  so  dampen  the  tones  of  a  low 
vibratory  pressure  that  the  intensity  of  the  waves  passing 
through  will  be  so  weak  that  no  tone  is  heard.  Sounds  of  high 
pitch  with  short  waves  and  great  intensity  will  pass  through 
less  changed  and  are  heard  in  spite  of  the  membrana  tympani. 
In  the  same  way  a  membrane  will  cast  a  shadow  to  light  waves, 
but  would  let  some  light  through,  depending  on  the  intensity  of 
the  light,  the  character  of  light,  and  the  thickness  of.  the  mem- 
brane as  well  as  its  color.  The  same  is  true  of  heat  and  electric 
waves. 

Jansen  in  1809  first  drew  my  attention  to  the  fact  that  the 
-pathology  of  the  membrana  tympani  gave  no  indication  of  the 
acoustic  function  of  the  ear.  We  have  all  seen  drums  weighted 
with  calcified  areas  when  there  was  no  complaint  of  deafness 
and  where  the  voice  and  fork  tests  could  discover  no  limitation 
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in  the  field  of  hearing.  It  does  not  matter  so  long  as  the  equi- 
librium of  the  middle  ear  apparatus  is  maintained.  If  we  look 
upon  sound  as  a  vibration  which  must  cause  part  of  the  organ 
of  Corti  to  resonate,  these  pathological  conditions  cannot  be  ac- 
counted for.  Time  does  not  permit  of  accounting  for  all  condi- 
tions in  the  middle  ear.  A  patient  without  any  ossicles  often 
hears  better  than  a  patient  with  a  fixed  or  retarded  ossicular 
apparatus.  A  patient  without  drum  membrane,  malleus,  or 
incus,  but  with  a  moveable  foot-plate  still  hears  because  he  has 
hydraulic  balance  and  so  vibratory  pressures  register  with  the 
exception  of  the  low  tones  because  of  the  drum  ossicular  chain 
apparatus  which  Helmholtz11  proved,  transformed  motions  of  great 
amplitude  and  little  force  into  motions  of  small  amplitude  and 
great  force.  Ankylosis  of  the  stapes  plus  rigidity  of  the  cochlea 
window  membrane  by  new  growth  should  render  a  person  deaf 
to  all  vibratory  pressures.  I  have  seen  many  patients  whose 
hearing  had  been  made  worse  by  irrational  treatment  and  I 
know  of  two  cases  where  Commotio  Labyrinthi  had  been  caused 
by  great  intra-tympanic  pressures.  If  you  innate  the  middle  ear 
with  a  gentle  pressure  of  the  Politzer  bag  you  cannot  improve 
matters  by  increasing  the  pressure.  I  have  known  otologists 
to  use  a  pressure  of  forty  pounds  in  inflating  the 
middle  ear.  The  thickness  of  the  membrana  tympani 
is  not  an  index  to  the  membrane  of  the  cochlea  window 
and  besides  the  danger  in  wrecking  the  organ  of  Corti 
there  is  great  danger  of  stretching  ligaments  and  rupturing 
membranes  or  bands  with  resulting  bleeding.  From  these  rupt- 
ures new  connective  tissue  is  formed  and  finally  contraction  of 
the  scar  tissues  renders  the  equilibrium  less  efficient  and  deaf- 
ness rapidly  increases.  In  conclusion  I  hope  I  have  gained  a 
bit  of  truth  in  this  interesting  subject,  If  I  have  not.  I  hope 
it  will  stimulate  others  to  think  along  these  lines.  A  rational 
conception  of  how  we  hear  will  help  us  in  our  treatment  of  all 
forms  of  deafness. 

(11)    Helmholz.      Sensations  of   Tone.      Trans.    1th   German   Ed.    1S77.   p.   134. 
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PAPER: 

SOME  OBSERVATIONS  ON  THE  ACOUSTIC  FUNCTION 

OF  THE  EAR, 

ERNEST  DE  WOLFE  WALES,  B.  S.  M.  D.  (Harvard). 

Clinical    Professor    of    Otology,    Laryngology    and    Rhinology     Indiana     Uni- 
versity   School    of   Medicine. 

The  most  important  office  of  the  Otologist  is  to  improve  the 
acoustic  function  of  the  ear.  It  is  self-evident  that  where  life 
is  endangered,  the  life  becomes  more  important  than  the  fund  ion 
of  hearing,  but  this  is  fortunately  a  rare  condition.  To  improve 
the  acoustic  function  of  the  ear  the  Otologist,  to  work  intelli- 
gently, must  make  hearing  tests.  We  all  know  how  many  reports 
of  eases  in  Otology  are  without  scientific  usefulness  because  of 
kick  of  adequate  hearing  tests.  I  know  of  clinics  where  hearing 
tests  are  never  practiced  and  old  chronic  eases  are  treated  year 
after  year  without  benefit,  It  helps  to  swell  the  number  of  old 
cases  treated.  What  would  we  think  of  an  oculist  who  applied 
glasses  without  testing  the  vision  .'  It  is  just  as  necessary  for 
the  Otologist  to  find  out  the  limits  of  the  hearing  field.  Hearing 
tests  enable  us  to  make  a  better  diagnosis,  to  give  prognosis,  and 
it  is  the  most  important  means  by  which  we  can  say  that  our 
treatment  is  doing  good.  It  is  untruthful  to  tell  a  patient  that 
he  has  improved  just  because  he  thinks  he  has;  it  is  not  honest 
to  tell  a  patient  that  treatment  will  improve  his  hearing  because 
we  do  not  know;  we  must  experiment,  and  before  and  after  the 
experiment  we  need  careful  tests.  If  the  patient  has  oto-sclerosis 
which  can  only  be  diagnosed  by  hearing  tests,  tell  him  so  and 
gel  rid  of  him  and  later  after  having  spent  time  and  money  with 
many  doctors  he  will  come  back  to  you  wishing  he  had  taken 
your  advice.  If  a  patient  has  total  deafness  in  one  ear  from 
labyrinth  disease  we  can  establish  the  fact  by  the  experiment 
of  Voss.  This  experiment  will  save  the  patient  many  unnecessary 
visits.  In  a  progressive  deafness  we  have  no  way  of  estimating 
the  rate  of  progression  without  hearing  tests  and  many  times  the 
patienl    comes  to  us  having  had   such   treatment  but  never  any 
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hearing  tests.  We  have  all  had  eases  where  the  patient  had  been 
treated  for  cerumen  in  the  canal,  instead  of  treatment  for  a  ca- 
tarrhal deafness  overlooked  for  want,  of  a  hearing  test. 

Our  facilities  are  often  poor  for  testing  the  hearing,  perhaps 
our  offices  are  small  and  noisy,  possibly  our  voices  are  husky  and 
our  articulation  not  plain,  but  nevertheless  tests  under  these 
adverse  conditions  are  valuable  because  the  tests  are  relative 
and  each  doctor  must  establish  his  own  standard.  Deaf  people 
are  deal  or  considered  so  because  they  do  not  hear  what  a  normal 
hearing  person  hears.  We  do  not  have  voices  of  uniform  pitch 
or  clear-cut  articulation. 

Hearing  tests  with  the  tuning  forks  are  very  imperfect  but 
so  is  the  hearing  of  most  of  us.  Our  patients  are  not  all  trained 
musicians.  In  testing  we  do  not  consider  the  temperature,  the 
barometric  pressure,  air  currents,  external  noises  or  the  state 
of  the  patient.  Our  instruments  are  not  all  made  by  Edelmann 
and  few  of  us  possess  the  Bezold-Edelmann  series  of  tuning 
forks,  but  for  all  practical  purposes,  the  Hartmann  set  of  forks 
with  a  fork  of  80  v.s.  and  the  Galton  whistle  are  usually  sufficient. 
1  will  not  deal  with  the  technique  of  the  different  tests  in  this 
paper.  Dr.  George  Bonninghaus  in  his  "Lehrbuch  der  Ohrenheil- 
kunde"  has  written  best  on  this  subject. 

Let  us  consider  the  C1  fork  of  512  v.s.  It  is  impossible  even 
with  the  aid  of  magnets  to  set  the  tuning  fork  in  vibration  with 
equal  intensity,  for  changes  in  the  electric  current,  the  tempera- 
ture, the  barometric  pressure,  and  in  the  wear  of  the  fork  itself, 
are  constantly  taking  place.  Ostmann  inserts  a  separator  be- 
tween the  arms  of  the  fork,  Gradenigo  ties  a  lead  weight  by  a 
string  to  one  of  the  arms,  then  burns  the  string  to  get  uniform 
intensity.  "A  weight  of  500  grams  gives  ten  times  the  intensity 
of  50  grams.  If  a  patient  hears  with  his  diseased  ear,  a  sound 
made  by  500  grams  weight  and  a  normal  ear  hears  the  same  fork 
with  a  weight  of  10  gr.  the  acuity  of  the  deaf  ear  is  1-50  of  the 
normal  ear;  2-100."  The  low  forks  including  512  v.s.  may  be 
pressed  together  between  the  thumb  and  forefinger,  slipping  the 
fingers  off  at  a  given  time.  This  gives  a  fairly  uniform  intensity. 
Hitting  forks  against  blocks  of  cork  or  the  palm  of  hand  loosens 
the  clamps  and  the  fork  is  soon  worthless.  The  tone  produced 
by  the  fork  has  the  same  pitch  in  the  handle  as  in  any  part  of 
the  arms  bu1  intensity  varies;  in  other  words  the  wave  lengths 
are  equal   but   the  amplitude  varies.     The  greatest   sensation   of 
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Loudness  of  sound  is  ;it  right  angles  to  the  broad  or  I  side  or  at 
righl  angles  to  the  narrow  or  U  side,  near  the  prongs,  these  in- 
tensities are  equal,  but  the  intensity  of  sound  grows  less  as  the 
ear  approaches  the  handle  of  the  fork.  One  cannot  listen  to  a 
sound  of  a  given  intensity  and  then  distinguish  a  sound  which 
has  half  that  intensity,  all  one  can  say  is  that  the  intensity  is 
greater  or  less  than  a  given  intensity.  Turning  the  tuning  fork 
in  its  vertical  axis,  we  find  four  nodes  where  the  sound  is  only 
slightly  heard  or  not  heard  at  all.  By  interference  the  waves 
neutralize  each  other.  The  I  side  must  begin  with  a  crest  and 
the  U  side  with  a  hollow  so  the  waves  cancel  each  other. 

Another  interesting  fact  about  the  512  v.s.  tuning  fork  is  that 
if  the  fork  is  set  in  vibration  and  the  handle  is  carried  into  the 
external  auditory  canal  the  sound  will  he  heard  as  long  as  that 
of  the  weighted  end  of  the  fork.  Therefore  I  find  it  more  satis- 
factory to  make  the  air-conduction  hearing  tests  with  a  combined 
fork  and  rubber  tube.  Take  a  rubber  tube  two  or  three  feet 
long  which  fits  snugly  over  the  handle  of  the  hearing  fork.  On 
the  end  which  is  placed  in  the  patient's  auditory  canal  I  insert 
one  of  Jansen's  tips.  A  512  v.s.  fork  heard  50  seconds  by  the 
usual  method  will  lie  heard  about  50  seconds  by  the  tube  method. 
with  the  further  advantage  of  non-interference  with  the  vibrat- 
ing fork.  There  is  no  danger  of  touching  the  auricle  or  hairs 
of  the  tragus.  The  wavy  hair  falling  over  women's  ears  is  very 
annoying  at  times.  With  the  tube  method  there  can  be  no  varia- 
tion in  intensity  according  to  the  position  in  which  the  fork  is 
held.  The  rubber  tube  is  slipped  over  the  handle  about  half 
an  inch  and  the  fingers  hold  the  part  of  the  handle  covered  by 
the  rubber,  so  that  the  part  in  contact  with  the  fingers  is  fairly 
constant. 

Below  is  a  table  worked  out  from  the  ordinary  imperfect  tun- 
ing forks  found  on  the  market,  called  Ilartmann's  set,  together 
with  a  low  fork  of  80  v.s.  and  F4  fork.  AA7e  can  feel,  see  and 
hear  the  vibrating  tuning  fork.  We  hear  it  in  two  ways,  by  air 
and  so-called  bone-air  conduction.  We  can  see  the  vibrations 
without  special  devices  only  when  looking  at  the  U  side  of  low 
vibrating  forks. 
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II  will  be  seen  that  the  tactile  pressure  sense  is  of  greater 
duration  tlum  the  sense  of  sighl  and  greater  than  hone-air  con- 
duction up  to  C2.  Bone-air  conduction  with  C2  and  C3  forks 
becomes  confused  because  the  sound  is  heard  by  air  conduction. 

Normally  we  hear  by  one  method,  namely  by  air.  but  patho- 
logically we  may  be  helped  by  hone-air  conduction.  The  proof 
is  easy  from  an  anatomical  and  physical  point  of  view.  Let  us 
first  take  a  tuning  fork  and  cause  it  to  vibrate,  then  place  it  on 
different  parts  of  the  body.  Roughly  speaking  the  fork  is  heard 
longer,  the  nearer  it  approaches  the  external  auditory,  canal. 
The  intensity  of  the  sound  varies  according  to  the  pressure  it  is 
held  against  the  body,  that  is  up  to  a  certain  degree,  the  greater 
the  pressure  the  louder  the  sound.  The  fork  is  heard  more  dis- 
tinctly when  the  handle  is  placed  squarely  on  the  pressed  surface. 
Tipping  the  fork  varies  the  intensity  of  the  sound.  The  fork  is 
heard  loudest  and  longest  when  the  base  is  pressed  firmly  and 
squarely  on  the  surface  of  the  tested  part.  All  forks  vary  in 
duration,  even  those  of  the  same  pitch.  The  fork  is  heard  for 
a  certain  length  of  time  on  the  patella,  a  longer  time  on  the 
sternum,  still  longer  over  the  lower  part  of  the  nasal  hones, 
sometimes  longer  against  the  upper  incisor  teeth  and  longest  over 
the  condyle  of  the  mandible,  just  anterior  to  the  tragus.  The 
mastoid  fossa  position  without  contact  with  the  auricle  is  of 
shorter  duration  in  most  cases  than  the  nasal  vomer  position. 
The  velocity  of  sound  is  faster  in  the  perilymph  than  in  the  air 
and  faster  in  hone  than  in  fluid  hut  the  distances  in  the  human 
body  are  so  short,  and  our  estimation  of  time  is  so  slow,  that 
ill  is  factor  plays  no  part  in  our  sense  of  hearing.  It  is  not 
normal  to  hear  by  hone  conduction.  If  we  did  hear  by  bone-air 
conduction  the  sounds  taken  up  from  the  ground  and  the  floors 
in  large  buildings,  carriages,  or  trains  would  be  unbearable. 
Even  our  own  voices  would  destroy  our  hearing.  Barth  says, 
"that  autophonia  is  a  pathological  condition  existing  where  the 
Eustachian  tube  is  wide  open  or  where  the  external  auditory 
canal  is  stopped  up.  By  ausculation  the  hearing  tube  conveys 
the  increased  sound  to  the  examiner."  The  boilermaker  suffers 
because  he  can't  make  nse  of  his  bone  conduction.  Nature  has 
protected  us  by  placing  the  auditory  hair  cells  in  endolymph 
surrounded  by  perilymph  of  the  scala  vestibuli  on  one  side  and 
scala  tympani  on  the  other;  then  comes  the  dense  hard  bone  of 
the  cochlea,  and  around  the  cochlea  there  are  air  cells  or  at  least 
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diploetic  cells  filled  with  marrow,  and  then  more  dense  bone, 
and  brain,  muscle,  or  air  cavities  according  to  direction. 

I  consider  the  large  blood  vessels  the  most  important  dampen- 
ing factor.  The  carotid  artery  and  the  numerous  blood  sinuses 
all  tend  to  carry  away  any  encroaching  sound.  The  sound  made 
by  the  pulsation  of  the  neighboring  carotid  artery  is  probably 
diffused  by  the  surrounding  plexus  of  small  veins.  Whenever 
the  equilibrium  of  the  ossicular  chain  is  interfered  with,  bone 
conduction  is  prolonged,  therefore  bone-air  conduction  is  of  great 
importance  to  the  otologist  as  a  record  of  the  pathlogy  and  also 
the  acoustic  function  of  the  ear.  Tonietti  says,  that  bone  con- 
duction is  shortened  in  chronic  alcoholism,  general  paralysis. 
brain  syphilis,  epilepsy,  and  traumatic  neuroses.  Arch.  ital.  di 
otol.  etc.,  Vol.  XVIII.  fasc.  6. 

Simulation  is  a  very  interesting  subject.  Those  who  simulate 
deafness  partial,  total,  or  one-sided  deafness  are  easily  detected 
by  repeating  tuning  fork  tests.  One  can  go  quietly  to  work  and 
the  faker  cannot  tell  what  he  should  answer  and  soon  becomes 
confused.  The  brush  experiment  of  ^JrOWseefP  is  very  good  to 
delect  those  who  simulate  total  deafness.  After  blind  folding 
;i  soldier,  wh<\  claimed  to  be  totally  deaf  in  one  ear  I  found  he 
would  only  hear  the  whispered  voice  when  I  held  my  finger 
resting-  on  his  shoulder,  so  I  substituted  a  hooked  umbrella  for 
my  finger  which  I  rested  on  his  shoulder,  and  he  heard  the 
whispered  voice  when  I  was  twenty-five  feet  away. 

*Zeit.    f.    Ohren.    EI    3   p.   280,    1906. 


THE    EXENTERATION    OP    THE    MTDDLE    TURBINATED 
BODY    AND    ETHMOIDAL    CELLS   EN   MASSE. 

By   WILLIAM    LINCOLN    BAKLENGKR,    M.    I). 

The  operation  for  the  complete  exenteration  of  the  ethmoidal 
cells  en  masse  was  devised  by  me  three  years  ago  with  the  pur- 
pose of  obtaining  the  specimens  for  examination.  I  have  long  be- 
lieved that  a  better  understanding  of  the  local  pathology  might 
be  had  if  the  diseased  conditions  present  were  thus  exposed,  than 
they  can  be  if  the  tissues  are  removed  piecemeal  or  with  a  curette.  T 
have  also  held.  that,  while  post-mortem  observations  are  valuable 
and  instructive,  those  made  upon  specimens  removed  en  masse 
from  living  subjects  would  lie  much  more  valuable  and  instruc- 
tive. With  these  motives  in  mind  I  have  been  endeavoring  to 
obtain  materia]  upon  which  to  base  conclusions  concerning 
sinusitis  and  polypoid  growths  in  the  ethmoid  region. 

The  scope  of  this  paper  will  be  limited  to  the  presentation  of 
a  specimen  removed,  with  a  brief  description  of  the  technique 
employed. 

The  Specimen. — The  specimen  shown  consists  of  the  right  mid- 
dle turbinated  body,  five  posterior  ethmoid  cells,  the  bulla 
ethmoidalis  and  five  polypi.  Three  of  the  polypi  grew  from  be- 
neath the  anterior  end  of  the  middle  turbinated  body  above  the 
hiatus  semilunaris  just  anterior  to  the  upper  anterior  border  of 
the  bulla  ethmoidalis.  The  other  and  smaller  polypi  were  within 
the  ethmoid  cells.  The  fact  that  some  of  the  polypi  were  con- 
cealed within  the  posterior  ethmoid  cells,  illustrates  the  futility 
of  only  removing  the  visible  tumors,  and  explains  why  the  simple 
removal  of  the  visible  growths  is  so  frequently  followed  by  the 
appearance  of  others  in  the  same  or  a  closely  related  region. 

The  Author's  Operation. — The  general  method  of  procedure  is 
based  upon  the  anatomical  observation  that  the  ethmoidal  cells 
have   but   three   planes   of   attachment,   namely. 

(a)  To  the  anterior  wall  of  the  sphenoid  bone,  (b)  To  the 
cranial  plate;  and  (c)  To  the  outer  or  orbital  wall  of  the  nose. 
If,  therefore,  these  three  planes  of  attachment  are  incised  a  large 
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portion  of  the  lateral  half  of  the  ethmoid  body  (including  the 
posterior  ethmoidal  and  one  or  more  of  the  anterior  ethmoidal 
cells,  and  the  middle  turbinated  body)  is  detached  within  the 
nasal  chambers  from  which  it  may  be  readily  removed. 

The  instrumentarium  (Fig.  1.)  required  for  this  operation 
consists  of  one  instrument,  supplemented  by  two  others  which 
are  only  occasionally  required.  The  main  instrument  con- 
sists of  a  short  blade  set  at  a  right  angle  to  a  longer  blade  which 
is  parallel  with  the  shack  of  the  instrument.  The  short  blade 
m  a  Ives  the  incision  along  the  anterior  wall  of  the  sphenoid,  and 
then  being  carried  upwards  and  rotated  one-fourth  of  a  circle 
it  is  drawn  forwards  and  makes  the  incision  along  the  attach- 
ment to  the  cranial  plate.  As  the  instrument  is  drawn  forwards 
the  long  blade  also  makes  the  incision  along  the  orbital  wall  and 
thus  completes  the  excision  of  the  ethmoid  cells  and  middle 
turbinated  bod  v. 
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FIG.     1. 


The  Technique.— Anesthesia  is  induced  by  massaging  the 
mucous  membrane  of  the  middle  and  superior  meatuses  and  the 
corresponding  portion  of  the  septum  with  a  small  cotton  wound 
applicator,  the  cotton  being  slightly  moistened  and  dipped  in 
powdered  cocaine.  The  applications  should  be  made  at  intervals 
of  from  five  to  ten  minutes  to  the  areas  previously  named  until 
complete  anesthesia  is  induced.  If  preferred,  the  operation  may 
lie  done  under  general  anesthesia. 

(2)  The  exenteration  is  accomplished  by  the  following  pro- 
cedures : 

(a)  Lntroduce  the  author 's  ethmoid  knife  (Fig.  1,  2R&L)  with 
the  short  blade  turned  upward  through  the  middle  meatus  until  it 
impinges   against   the  lower   portion   of  the   anterior  wall   of  the 
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sphenoid  bone,  or  until  it  engages  the  posterior  end  of  the  middle 
turbinated  body.  During  this  procedure  the  handle  of  the  in- 
strument is  turned  horizontally  across  the  opposite  side  of  the 
[ace.  The  short  blade  is  then  forced  outwards  into  the  tissues  in 
front  of  the  sphenoid.  This  procedure  is  facilitated  by  moving 
the  instrument  backwards  and  forwards  over  a  distance  of  about 
one-fourth  of  an  inch,  as  these  movements  will  cause  the  short 
blade  to  penetrate  the  tissues  to  the  depth  of  the  orbital  wall  and 
thus  cut  the  ethmoid  cells  from  their  attachment  to  the 
sphenoid  body.  These  movements  also  engage  the  short  blade 
beneath  the  posterior  end  of  the  middle  turbinated  body. 

(b)  The  handle  of  the  instrument  is  then  rotated  one-fourth 
of  a  circle  by  which  procedure  the  short  blade  is  then  forced 
upwards  to  the  junction  of  the  anterior  wall  of  the  sphenoid 
with  the  cranial  plate,  care  being  taken  to  have  the  long  blade 
pass  between  the  middle  turbinated  body  and  the  outer  wall  of 
the  nose.  When  assured  that  the  blades  of  the  knife  are  in  their 
respective  positions  they  should  be  worked  forwards,  keeping  the 
short  right  angle  blade  against  the  cranial  plate  and  the  long 
perpendicular  blade  against  the  orbital  wall  of  the  nose.  The 
blades  are  not  drawn  forwards  as  in  making  a  clean  cut.  but 
are  wiggled  or  rotated  slightly  in  their  respective  axes.  This  is 
done  to  fracture  the  cell  Avails  in  front  of  the  blades  which  then 
readily  cut  the  mucous  membrane.  The  instrument  is  thus 
brought  forward  to  the  anterior  attachment  of  the  middle  tur- 
binated body. 

(c)  As  the  nasal  chamber  is  quite  narrow  in  the  anterior  por- 
tion, the  handle  of  the  instrument  should  be  rotated  another 
quarter  of  a  Circle.  This  turns  the  short  right  angle  blade  down- 
ward into  the  nasal  chamber  and  away  from  the  septum.  The 
knife  should  then  be  drawn  forwards  to  complete  the  severance 
of  the  tissues.  This  being  accomplished,  the  instrument  is  with- 
drawn through  the  vestibule  of  the  nose.  This  movement  of  the 
instrument  usually  delivers  the  severed  ethmoid  mass  from  the 
nose.  If  it  does  not.  it  should  be  gently  seized  with  forceps  and 
withdrawn. 

If  it  is  found  that  the  specimen  is  still  attached  to  the  nasal 
walls  by  some  fibres  the  blunt  hook  knife  (Fig.  1.  5)  should  be  in- 
troduced between  the  specimen  and  the  outer  wall  of  the  nose 
and  the  attachments  located  and  severed  with  it. 

(d)  The  blood  should  be  mopped  from  the  nasal  chambers 
and    the    fragments    of   cells    remaining   broken    down    with    the 
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curette.  The  remaining  fragments  of  the  cells  should  be  removed 
with  the  curette  (Fig-.  1,  1.)     This  completes  the  operation. 

The  Dressing. — As  there  may  he  considerable  hemorrhage, 
the  upper  or  ethmoid  region  of  the  nasal  chamber  should  be  firmly 
packed  with  a  one  and  one-half  inch  strip  of  gauze  impregnated 
with  the  subnitrate  of  bismuth  powder.  The  bismuth  prevents 
decomposition  and  infection  and  thus  wards  off  the  dangers  of 
septic  absorption.  The  gauze  should  be  introduced  against  the 
.interior  wall  of  the  sphenoid  and  folded  and  packed  until  the 
upper  half  of  the  nasal  cavity  is  completely  filled  with  it.  Stout 
dressing  forceps  should  then  be  introduced  beneath  the  dressing 
and  the  whole  lifted  to  compress  it  into  the  operated  area.  The 
subsequent  treatments  consist  in  lightly  packing  the  nose  wuth 
cotton  tampons  saturated  with  a  ten  per  cent  aquaeous  solution 
of  ichthyol  or  of  argyrol.  These  applications  should  be  repeated 
daily  and  left  in  place  twenty  minutes.  This  mode  of  treatment 
is  more  effective  in  removing  the  secretions  and  sterilizing  the 
wounded  surface  than  irrigations. 

The  Complications. —  (a)  Hemorrhage  nearly  always  attends 
the  operation  and  may  either  persist,  or  appear  later  as  a  sec- 
ondary hemorrhage,  though  the  latter  is  comparatively  rare. 
When  we  remember  that  the  ethmoid  region  receives  its  blood 
supply  from  the  anterior  and  posterior  ethmoidal  and  the  sphe- 
nopalatine arteries  the  possibility  of  a  severe  hemorrhage  is  ap- 
parent. By  packing  the  nose  as  described,  this  complication  may 
be  controlled  or  prevented.  There  will  still  be  some  sero- 
sanguinous  oozing  for  twenty-four  to  forty-eight  hours  in  spite 
of  the  gauze  packing,  though  it  is  of  no  serious  consequence.  If 
the  patient  is  operated  upon  in  a  hospital  and  remains  there  for 
three  days,  it  will  rarely  be  necessary  to  pack  the  nose.  The 
activity  incident  to  leaving  the  office  and  going  home  increases 
the  blood  pressure,  and,  as  a  consequence  the  liability  to 
hemorrhage  is  increased,  whereas,  if  he  remains  quiet  in  a  hos- 
pital the  danger  is  greatly  diminished. 

(b)  Emphysema  of  the  Orbital  Tissues. — The  lamina  papreeiae 
of  the  orbital  wall  may  be  fractured  in  the  operation,  and  upon 
blowing  the  nose  admit  air  into  the  cellular  tissue  of  the  orbit. 
This  occurred  twice  in  my  practice  but  in  neither  instance  did 
it   inconvenience  the  patient  for  more  than  two  days. 

(c)  Orbital  Infection.  Cellulitis. — It  is  within  the  range  of 
possibility  for  infection  of  the  orbital  tissues  to  occur  subsequent 
to  an   ethmoid   operation,  though   1   have  never  observed   it   in   an 
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experience  embracing  nearly  three  hundred  operations.  The 
orbital  plate  while  thin  is  very  resiliant  in  the  living  and  it  is 
not  easily  fractured. 

(d)  Meningitis. — Meningitis  following  the  ethmoid  operation 
is  extremely  rare.  The  cribriform  plate  of  the  ethmoid  and  the 
cranial  plate  of  the  frontal  bone  are  not  easily,  fractured  and 
in  so  far  as  my  experience  goes  have  never  been  fractured.  The 
chief  point  to  he  mentioned  in  this  connection  is  that  the  operation 
should  not  he  performed  if  a  latent  chronic  meningitis  is  already 
present.  If  it  is,  the  operation  may  cause  an  acute  exaccerbation 
and  extension  which  may  prove  fatal.  The  chief  subjective 
symptom  in  latent  meningitis  is  a  severe  headache.  When  this 
symptom  is  present,  postpone  the  operation  until  satisfied  it  is 
not  due  to  meningitis.  If  still  in  doubt,  make  Quincke's  spinal 
puncture  and  withdraw  some  of  the  spinal  fluid  and  subject  it 
to  the  proper  examinations.  In  one  case  of  this  description 
meningitis  was  thus  demonstrated  to  be  present. 

(e)  Xasal  Stenosis  from  Swelling  of  the  Nasal  Mucous  Mem- 
hrane. — This  complication  has  occurred  several  times  in  my  prac- 
tice and  has  always  been  due  to  leaving  a  partially  detached 
fragment  of  the  middle  turbinated  body  in  the  nasal  chamber. 
This  was  especially  true  of  my  earlier  operations  in  which  I  had 
not  worked  out  the  technique  in  its  present  form.  Since  per- 
forming the  operation  as  described  in  this  paper  this  complication 
has  not  occurred. 

I  wish  to  say  in  conclusion  that  the  operation  has  given  me 
greater  satisfaction,  and  in  properly  selected  cases  has  given  bet- 
ter results  than  I  have  been  able  to  obtain  by  any  other  method 
of  operation. 

DISCUSSION. 

Dr.  C.  R.  Holmes,  of  Cincinnati,  Ohio,  thought  that  Dr. 
Ballenger's  operation  for  removing  the  middle  turbinate  and 
ethmoidal  cells  was  a  dangerous  procedure.  It  also  did  not 
seem  to  him  good  surgery  to  remove  these  structures  blindly  in 
the  way  described.  The  operation  seemed  to  involve  decided 
danger  of  injury  to  the  cribriform  plate  of  the  ethmoid,  and 
fracture  of  the  cribriform  plate  might  easily  produce  rupture  of 
the  meninges  at  this  point.  Dr.  Holmes  predicted  that  whoever 
adopted  this  operation  would  sooner  or 'later  meet  with  disastrous 
results. 
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J)r.  M.  A.  Goldstein,  of  St.  Louis.  Mo.,  characterized  Dr. 
Ballenger 's  operation  as  brutal,  dangerous  and  in  the  majority  of 
eases  unnecessary.  One  element  of  danger  in  such  an  operation 
lay  in  anatomical  anomalies  which  might  be  present.  The  op- 
eration was  in  many  cases  unnecessary  because  in  so  large  a 
percentage  of  cases,  sufficient  drainage  and  therefore  satisfactory 
results  could  be  obtained  by  simple  opening  of  the  anterior 
ethmoid  eells. 

Dr.  R.  Bishop  Canfield,  of  Ann  Arbor,  Mich.,  thought  there 
are  some  things  that  should  be  said  in  favor  of  the  operation 
Dr.  Ballenger  has  demonstrated.  There  was  no  doubt  it  is  un- 
necessary in  the  great  majority  of  cases  of  ethmoid  disease;  but 
he  assumed  that  Dr.  Ballenger  employed  it  only  in  cases  of  ex- 
tensive ethmoid  disease,  and  in  cases  in  which  simple  drainage 
of  the  anterior  ethmoid  cells  would  not  be  sufficient.  This  must 
be  said  in  favor  of  it,  that  it  is  an  operation  which  is  conducted 
by  drawing  the  knife  toward  the  operator.  There  is  no  pushing 
such  as  we  see  in  the  use  of  the  forceps.  Personally,  I  have 
seen  the  frenum  cut  through  with  a  favorable  result  in  the  hands 
of  a  skilful  operator  carefully  using  a  pair  of  biting  forceps.  I 
have  not  had  experience  personally  with  this  method,  but  I  do 
not  believe  Dr.  Ballenger  was  using  a  tremendous  amount  of 
force;  I  think  his  hand  was  clenched  tightly  around  the  instru- 
ment to  guide  it  carefully,  and  1  am  inclined  to  think  that  in  cases 
in  which  extensive  labyrinth  resection  is  necessary,  it  is  probably 
as  safe  as  any  method  that  a  man,  who  has  experience  with  it; 
can  use,  for  the  reason  that  the  force  employed  is  all  in  a  direction 
toward  the  operator. 

Whoever  was  familiar  with  the  anomalies  of  the  ethmoid,  must 
know  that  in  breaking  down  the  ethmoid  cells  with  curette  or 
with  forceps  we  run  a  great  risk.  If  therefore  a  radical  operation  on 
the  ethmoid  is  necessary,  this  is  just  about  as  safe  a  method  as 
by  the  use  of  the  biting  forceps.  If  Dr.  Ballenger  has  done  a 
great  many  of  these  operations  without  any  accident,  he  has 
demonstrated  that  his  method  is  just  as  safe  in  his  hands  as  is 
the  biting  forceps  operation  performed  by  others. 

Dr.  Derrick  T.  Vail.  Cincinnati.  Ohio,  said:  I  saw  Dr.  Bal- 
lenger perform  this  operation  of  removing  the  ethmoidal  labyrinth 
some  years  ago,  and  I  formed  at  that  time  the  same  opinion  as 
some  of  the  speakers  who  have  discussed   the   operation   today: 
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but,  having  studied  it  from  the  standpoint  of  the  originator  of 
the  operation,  I  have  come  to  the  conclusion  that  it  is  not  only 
a  safe  operation,  hut  that  it  is  the  operation  of  election  in  certain 
cases.  I  do  not  see  that  it  is  dangerous  in  a  case  where  there 
is  complete  polypoid  degeneration  of  the  ethmoid.  As  the  essay- 
ist has  said,  the  proper  cases  for  this  operation  are  those  in  which 
the  hone  is  already  softened  and  eroded  by  polypoid  degeneration. 
encroaching  over  on  the  thin  septa.  As  I  say,  I  do  not  see  that 
there  is  any  particular  danger  in  attacking  the  disease  in  this 
way.  On  the  contrary,  it  is  the  safest  and  best  operation,  he- 
cause  Ave  go  to  the  danger-line  before  any  cutting  is  done,  and 
there  is  nothing  in  the  pathway  of  the  knife  which  is  particularly 
of  serious  moment.  There  are  no  large  vessels,  no  important 
structures.  So  far  as  uncovering  and  breaking  through  into  the 
cranial  cavity  is  concerned.  I  can  easily  imagine  how  under  cer- 
tain conditions  that  could  occur  where  the  operator  is  not  thor- 
oughly familiar  with  the  anatomy  of  the  parts,  and  T  dare  say 
Dr.  Ballenger  had  worked  this  out  on  the  wet  specimen  before 
lie  tried  it  on  the  living.  The  operation  certainly  seems  to  be 
safer  than  the  old  one  of  going  from  before  backwards  in  which 
we  are  approaching  the  dangerous  lines. 

Dr.  R.  H.  Good,  of  Chicago,  said:  I  have  performed  the  op- 
eration demonstrated  by  Dr.  Ballenger  six  times,  and  there  has 
never  been  any  serious  complication  attributable  to  the  operation. 
In  fact,  there  have  been  no  complications.  In  regard  to  the 
cribriform  plate  being  damaged,  I  do  not  see  how  it  is  possible 
to  damage  it  with  the  instrument  that  is  used,  because  the  upper 
part  or  blade  of  the  knife  is  half  an  inch  wide,  and  the  knife  is 
drawn  away  from  the  cribriform  plate.  Again,  the  knife  could 
not  possibly  enter  the  orbit ;  it  goes  along  the  orbital  wall,  and 
traction  is  made  towards  the  operator.  It  could  not  do  damage 
to  the  orbital  wall  unless  carelessly  used. 

Dr.  Holmes:  The  last  speaker  has  a  wrong  idea.  I  did  not 
suppose  the  knife  would  go  into  the  cribriform  plate ;  but  the 
knife  does  not  cut  bone  as  a  saw  will.  It  fractures  it.  That 
is  the  idea  I  tried  to  bring  out. 

Dr.  Good  (resuming)  :  In  cases  of  polypoid  formations  in  the 
ethmoid  cells,  the'  knife  cuts  much  more  easily  than  it  does  in 
a  case  where  there  is  no  degeneration.     So  far  as  brutality  of 
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the  operation  is  concerned,  the  patient  does  not  see  the  work,  and 
1  think  some  of  onr  nose  operations  and  antrum  operations 
are  often  much  more  severe. 

Dr.  Joseph  C.  Beck,  of  Chicago :  I  am  anxiously  awaiting  the 
time  when  I  may  be  converted  to  this  operation.  I  have  been 
wanting  to  do  it  for  some  time.  I  have  been  accustomed  to  the 
use  of  the  scissors  which  works  from  the  front  back,  so  that  I 
can  control  it  absolutely.  I  can  remove  the  entire  middle  tur- 
binate to  my  own  satisfaction  with  the  scissors,  and  if  I  find  that 
there  is  further  involvement,  or  if  there  is  more  necrosis  above, 
then  I  prefer  to  wait  until  some  future  time,  in  order  to  do  a 
subserpient  curettement.  I  can  handle  the  curette  to  my  satis- 
faction in  treating  these  cases.  At  the  same  time,  I  feel  that 
if  one  can  remove  the  labyrinth  with  the  middle  turbinate,  as 
Dr.  Ballenger  has  shown  by  his  specimens,  it  would  be  an  ad- 
vantage, and  we  would  get  much  quicker  healing  of  the  cavity 
than  after  a  curettement  which  leaves  ragged  edges.  I  shall  try 
this  operation  when  a  suitable  case  presents  itself,  bearing  in 
mind  the  anomalous  conditions  mentioned  by  Dr.  Stein. 

Dr.  Ballenger  (closing  the  discussion)  :  I  shall  not  attempt  to 
answer  the  remarks  of  each  speaker  personally,  but  answer  as  a 
whole  and  try  to  cover  all  of  the  points. 

I  stated  that  the  operation  was  recommended  only  for  those 
cases  in  which  one  desires  to  secure  an  interesting  specimen. 
Dr.  Canfield  has  expressed  it  better  than  I  did  this  morning  as 
to  the.  class  of  cases  in  which  the  operation  is  indicated.  Where 
you  have  polypi,  with  marked  ethmoidal  suppuration,  and  wish 
to  inspect  the  cells  to  see  whether  or  not  they  are  totally  de- 
stroyed, this  operation  is  indicated. 

Dr.  Goldstein,  in  discussing  the  subject,  said  this  operation  was 
not  very  generally  indicated.     I  do  not  claim  that  it  is  generally 
indicated.     We  should  not  take  every  patient  with  a  little  eth 
moidal  trouble,  or  with  enlargement  of  the  middle  turbinate,  and 
do  this  operation.     It  is  indicated  in  selected  cases  only. 

As  to  the  dangers,  I  have  recognized  them  and  think  of  them 
all  the  time.  I  remember  a  few  years  ago  Dr.  Moshe.r  in  this 
society,  when  Dr.  Pierce  was  president,  discussed  the  Ingals  op- 
eration upon  the  frontal  sinus.  He  mentioned  the  dangers  in 
connection  with  it,  and  thought  it  would  he  a  terrible  thing  to 
injure  the  anterior  ethmoidal   arlerv    for  fear  the   patient   might 
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bleed  to  death.  One  may  injure  in  this  operation  the  anterior 
ethmoidal  artery  and  the  sphenomaxillary,  as  it  is  a  much  more 
radical  operation  than  the  Ingals  operation,  which  would  only 
injure  one  artery  if  improperly  done.  So  far  as  that  danger  is 
concerned,  1  have  rarely  found  it  necessary  to  pack  the  nose 
after  the  operation.  It  is  advisable,  however,  to  pact  the  nose 
if  the  patient  is  not  in  a  hospital. 

As  to  the  danger  of  fracturing  the  cranial  plate,  1  did  not  talk 
about  the  cribriform  plate.  The  cribriform  plate,  as  we  think  of 
it.  is  simply  a  sievelike  plate  perforated  with  numerous  perfora- 
tions for  the  olfactory  nerve,  and  external  to  that  we  have  the 
attachment  of  the  ethmoid.  We  do  not  cut  the  cribriform  plate 
at  all.  There  is  no  reason  for  injuring  it  unless  we  hook  upon 
a  piece  of  dense  bone  in  pulling  too  hard,  then  we  may  fracture 
anything  to  which  it  is  attached.  1  have  done  this  operation  two 
hundred  times  or  more,  and,  so  far  as  I  know,  have  not  fractured 
the  cranial  plate  in  a  single  instance.  I  suspect  that  I  fractured 
the  orbital  plate  in  two  instances  because  the  patients  in  blowing 
the  nose  had  emphysema.  I  have  never  had  cellulitis  develop  in 
the  orbit. 

There  are  contraindications  to  the  operation.  If  a  patient  has 
ethmoiditis  and  severe  headache,  I  should  suspect  a  circumscribed 
meningitis  in  that  case,  and  should  be  very  timid  about  operating. 
I  would  not  recommend  an  operation  on  the  ethmoid  by  any 
method  without  thinking  about  it  for  a  long  time.  If  a  patient 
should  complain  of  a  severe  headache,  and  that  is  a  significant 
symptom  in  connection  with  ethmoiditis,  he  or  she,  as  the  case 
may  be,  would  probably  die  if  operated  on  by  any  method,  and 
1  would  treat  such  a  patient  by  simpler  methods  and  hope  for 
the  meningitis  to  clear  up  after  a  time.  I  am  speaking  now  of 
circumscribed  meningitis. 

Dr.  Holmes  objects  to  the  operation  because  I  do  not  cut  the 
bone,  and  yet  most  operators  use  a  curette  in  ethmoidal  opera- 
lions  at  one  stage  or  another.  The  curette  does  not  cut  bone 
but  breaks  it  down.  You  can  exenterate  the  entire  ethmoidal 
labyrinth  with  curette,  but  my  experience  has  been  that  it  is  not 
as  satisfactory  as  doing  the  work  wTith  this  instrument  and  in 
the  manner  I  have  shown  you. 

Dr.  Holmes:     I  do  not  use  the  curette. 

Dr.  Ballenger:  In  a  large  percentage  of  the  cases  after  curette- 
ment,    two    weeks    later    the    ethmoidal     cells    look     as     large 
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as  before  the  operation.  In  other  words,  the  curette  simply 
crushes  the  cells,  eonrpresses  them  into  a  fiat  mass  in  the  upper 
part  of  the  nose  or  against  the  orbital  plate,  and  in  two  weeks 
they  are  just  as  large  as  ever,  and  the  results  are  not  good. 
Dr,  Goldstein  cannot  accomplish  by  the  method  he  has  in  mind 
what  I  can  with  this  method.  If  Ave  take  the  wall  of  the  antrum 
in  which  there  is  a  hole  an  inch  and  a  half  in  diameter,  it  is  liable 
to  close  up  again  in  two  weeks.  If  that  is  the  case,  how  much 
sooner  will  a  little  hole  close  that  has  been  punched  in  the 
ethmoid.  The  ethmoid  cell  is  not  more  than  half  an  inch  in 
diameter,  and  if  you  punch  a  hole  in  any  one  of  the  ethmoid  cells. 
it  will  close  up  in  three  days.  Drainage  is  established  only  for 
a  day  or  two.  I  have  used  the  various  methods,  different  kinds 
of  punches,  various  biting  forceps,  curettes,  and  scissors,  and  if 
1  were  going  to  remove  the  middle  turbinate.  I  would  use  Dr. 
Holmes'  scissors.  I  have  used  it  many  times,  but  in  total  exen- 
teration of  the  ethmoidal  cells  I  try  to  remove  the  middle  tur- 
binate attached  to  the  cells,  so  that  we  may  study  them  after 
they  are  removed  and  learn  something  about  the  pathology  which 
has  not  been  as  well  understood  as  it  would  if  it  had  been  studied 
in  the  several  stages. 

Dr.  Holmes:  Without  polypoid  degeneration,  you  would  not 
perform  this  operation  .' 

Dr.  Ballenger:  I  have  done  it -many  times  without  polypoid 
degeneration. 

Dr.  Holmes:     Would  you  now? 

Dr.  Ballenger:  Yes.  If  I  had  marked  or  chronic  suppuration 
of  the  ethmoidal  cells,  I  would  not  hesitate  to  do  this  operation. 
I  do  not  resort  to  it  in  the  acute  cases.  I  would  use  this  opera- 
tion for  the  same  purpose  as  I  do  the  other  operation,  as  I  might 
find  polypoid  degeneration  within  the  cells. 

Dr.  Holmes:  I  understood  you  to  say  that  the  operation  was 
simply  done  for  polypoid  degeneration? 

Dr.  Ballenger:  That  was  the  chief  indication.  I  have  used 
it  very  often  in  comparatively  simple  disease's  of  the  ethmoidal 
region.     Of   course.   I   have    in    many    cases   resorted   to   the   old 
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method  of  piecemeal  removal.  In  none  of  these  eases  have  I 
seen  any  difficulty  arise.  The  most  difficult  type  of  case  on 
which  to  do  such  an  operation  is  a  case  like  the  one  I  had  this 
morning,  where  there  was  no  marked  disease  of  the  ethmoidal 
labyrinth.  The  easiest  case  is  where  there  is  extensive  polypoid 
degeneration;  then  the  bone  is  softened  and  may  he  cul  with  this 
instrument  instead  of  fractured.  1  have  observed  that  these 
ethmoidal  cells  are  fragile,  the  walls  between  are  thin  and  easily 
broken  down,  and  the  curette,  unless  it  is  sharp,  does  very  little 
good  in  tin1  exenteration.  It  simply  crushes  them  down,  and 
leaves  others  to  reform  a  little  later  in  practically  their  old 
position. 


PAPER: 

THE  IMPORTANCE  OF  CEREBRAL  LESIONS  COMPLICAT- 
ING SUPPURATIVE  OTITIS  MEDIA. 

By   DR.    S.   MacCUBN   SMITH,   Philadelphia. 

In  accepting  an  invitation  to  read  a  short  paper  on  brain 
abscess  and  meningitis  complicating  aural  disease,  the  assumption 
is  that  I  am  to  deal  solely  with  the  purulent  variety  of  the  latter. 
I  will,  therefore,  confine  my  observations  to  a  consideration  of 
purulent  meningitis  and  temporo-sphenoidal  abscess. 

Cerebral  lesions  complicating  chronic  suppurative  otitis  media 
may  occur  at  any  time  during  the  course  of  the  disease,  are 
always  septic  in  character,  and  can  only  be  relieved  by  surgical 
intervention.  The  infective  matter  enters  the  brain  tissue  or  its 
coverings  through  the  lymphatics  or  blood  vessels,  or  directly 
(and  this  is  the  usual  mode  of  infection)  by  carious  erosion 
through  the  tegmen  tympani  or  tympani  antri.  The  cerebral  fossa 
is  also  invaded  at  times  by  way  of  the  labyrinth. 

In  my  experience  meningitis  comprises  the  most  frequent  in- 
tracranial affection,  and  in  the  suppurative  variety  the  most  fatal 
lesion  complicating  aural  disease.  The  reason  for  the  latter  is 
explained  in  the  fact  that  the  underlying  or  primary  lesion, 
situated  in  the  ear,  is  usually  overlooked  until  a  spontaneous 
rupture  of  the  membrane  tympani  liberates  a  quantity  of  pus 
through  the  external  auditory  canal,  which  frequently  is  the 
first  intimation  which  the  unsuspecting  physician  has  of  the 
actual  cause  of  his  patient's  illness.  This  diagnosis,  as  furnished 
by  Nature,  however,  is  frequently  too  late  to  admit  of  a  suc- 
cessful attempt  to  save  the  patient,  for  if  there  is  one  disease 
more  fatal  than  another  it  is  an  infectious  meningitis.  This  1 
have  seen  occur  so  often  in  children  that  I  am  ready  to  believe 
that  the  etiologic  factor  in  more  than  ninety  per  cent,  of  all 
cases  of  meningitis  in  infancy  is  an  overlooked  or  never-suspected 
aural    lesion. 

Although  the  diagnosis  of  an  uncomplicated  meningitis  should 
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be  readily  made,  it  nevertheless  becomes  a  difficult  matter  to 
differentiate  it  from  other  intracranial  lesions  when  two  or  more 
are  present.  At  the  same  time,  an  early  diagnosis  is  of  vital 
moment,  and  we  should  use  every  means  at  our  command  to 
establish  the  same  in  its  incipiency,  if  we  hope  to  meet  with  suc- 
cess in  the  treatment. 

It  is  now  generally  recognized  that  the  circumscribed  variety 
is  amenable  to  prompt  operative  intervention,  but  I  wish  to  re- 
peat here  what  I  have  declared  on  several  occasions  that  I  believe 
a  purulent  diffuse  meningitis  is  positively  incurable.  This  con- 
viction is  based  on  a  considerable  experience  and  is  again  ex- 
pressed with  a  knowledge  that  such  cases  have  been  reported 
cured  by  surgical  means  the  probabilities  being  that  these  were 
of  the  localized  rather  than  the  diffuse  form. 

.Meningitis,  as  well  as  a  cerebellar  abscess  formation,  may  be 
caused  by  a  labyrinthine  inflammation  secondary  to  a  suppura- 
tive otitis  media.  The  free  inter-communication  of  the  cavities  of 
tin1  labyrinth,  as  provided  by  the  internal  auditory  canal  and  the 
aqueductus  cochleae,  offers  an  easy  path  of  infection  to  the 
meninges  and  the  interior  of  the  skull  by  way  of  the  subarachnoid 
space  and  the  aqueductus  vestibuli  into  the  saccus  endolymphati- 
cus. 

In  a  case  presenting  violent  headache,  nausea  and  vomiting. 
continued  temperature  without  marked  remissions,  ranging  from 
101°  to  103°,  or  even  higher  in  children,  the  pyrexia  being  ac- 
companied by  rigor,  rigidity  of  the  neck  muscles,  and  inability  to 
extend  the  leg  while  in  the  sitting  posture,  (Kernig's  sign),  we 
have  every  reason  to  feel  that  we  are  dealing  with  an  advanced 
case  of  meningitis. 

There  may  also  be  photophobia,  with  pupils  contracted  and 
responding  but  little  to  light,  and  optic  neuritis.  Later  in  the 
disease  the  pupils  become  dilated  and  often  unequal.  When 
paralyses  occur  and  there  is  optic  neuritis,  as  well  as  some  of  the 
other  symptoms,  the  diagnosis  is  assured. 

We  have  many  ocular  symptoms,  such  as  choked  disc,  neuritis, 
etc.,  which  in  aural  disease  would  indicate  the  presence  of  some 
intracranial  lesion,  but  they  are  of  absolutely  no  service  in 
justifying  any  conclusion  as  to  its  nature.  On  the  other  hand. 
Ave  do  have  many  intracranial  lesions  from  the  same  origin  with- 
out definite  ocular  symptoms.  This,  again,  only  serves  to  show 
our  inability  to  definitely  locate  intracranial  implications.  If, 
during  the  course  of  an  otitis  media,  patients,  especially  children. 
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prefer  to  be  in  a  dark  room.  I  believe  this  should  be  regarded  as 
an  early  symptom  of  some  intracranial  complication.  Delirium  is 
also  an  early  manifestation  of  otitic  meningeal  disease  in 
children. 

Although  we  have  lately  made  some  advances  in  our  methods 
of  brain  localization  in  intracranial  lesions  complicating  aural 
disease,  the  confusion  is  still  very  manifest  when  the  symptom 
complex  is  considered.  The  manifold  symptoms  generally  enable 
us  to  determine  the  presence  or  absence  of  a  brain  abscess ;  the 
localization  of  it.  however,  is  still  extremely  difficult.  The  in- 
dications are  generally  complex  and  confusing,  so  much  so, 
indeed,  that  we  are  compelled  at  times  to  arrive  at  a  diagnosis 
by  the  process  of  exclusion,  which,  1  wish  to  repeat,  is  little  more 
than  guesswork. 

From  the  fact  that  the  temporo-sphenoidal  region  is  more  com 
monly  the  site  of  an  abscess  formation  we  are  justified,  in  the 
abscence  of  more  definite  localizing  manifestations,  in  assuming 
that  the  lesion  is  located  here.  We  may.  for  the  same  reason, 
feel  that  a  meningitis  has  its  origin  through  the  tegmen  tympani 
or  tegmen  antri,  due  to  carious  erosion. 

Pressure  symptoms  are  made  evident  by  headache,  nausea  and 
vomiting,  vertigo,  mental  and  physical  depression,  marked  stupor 
that  may  be  attended  by  complete  loss  of  consciousness,  choked 
disc  and  neuritis,  as  well  as  reduced  pulse  rate  and  temperature. 
If  these  are  sudden  in  development  and  follow  a  period  of  im- 
paired health,  we  may  be  assured  of  the  presence  of  pus  in  some 
part  of  the  brain,  but  in  the  absence  of  focal  symptoms  we  cannot 
,i  I  ways  be  certain  of  its  location. 

Bruhl  says  that  in  a  lesion  of  the  third  frontal  convolution  on 
the  left  side,  we  find  agraphia  and  alexia;  in  lesions  of  the  firsl 
temporal  convolution  on  the  left,  word  deafness,  crossed  deafness, 
and  anosmia;  of  the  occipital  lobe,  optic  aphasia  and  hemiopia. 
When  the  lesion  is  situated  around  the  fissure  of  Rolando,  epilepti- 
form convulsions  and  crossed  paralysis  of  the  extremities  are 
present.  Cerebral  abscess  of  otitic  origin  is  more  often  in  the 
temporo-sphenoidal  lobe  or  cerebellum.  A  great  majority  are 
in  what  Barker  calls  "the  dangerous  area."  This  is  within  a 
circle  having  a  radius  of  one  and  one-fourth  inches  which  has  for 
its  center  a  point  one  and  one-fourth  inches  above  and  behind 
the  external  auditory  meatus.  The  abscess  formation  is  often 
found  not  in  direct  contact  with  its  source  of  infection  but  with 
an   inch  or  so  of  healthy   brain   tissue  intervening  this,  of  course. 


'I' HK     IMPORTANCE    OF    CEREBRAL    LESIONS. 


ill 


occurring  when  the  infection  is  carried  by  the  venous  system. 
Local  temperature  is  sometimes  higher  directly  over  the  seat  of 
the  abscess,  even  if  the  body  temperature  is  subnormal. 

A  point  of  greatest  value  and  one  that  explains  the  fatal 
termination  of  many  cases  that  succumb  after  the  pus  has  been 
evacuated,  is  the  development  of  secondary  abscess  formations. 
arising  from  the  parent  abscess  cavity.  These  foci  are  usually 
separated  from  each  other  by  a  thin  wall  of  healthy  brain  tissue. 
Here  again,  accurate  localization  would  enable  us  to  determine 
definitely  the  situation  of  additional  metastatic  pus  areas. 

If.  in  the  presence  of  suppurative  otitis  media,  there  develop 
certain  signs  of  intracranial  complications,  we  must  not  hesitate 
to  advise  immediate  operation.  On  the  other  hand,  we  should 
just  as  strongly  oppose  indiscriminate  surgical  intervention  on 
insufficient  evidence  of  the  existence  of  such  lesions.  It  is  our 
duty,  however,  to  give  a  patient  the  benefit  of  an  early  operation 
in  certain  doubtful  contingencies,  as  the  risk  incident  thereto  is 
small  as  compared  with  the  dangers  of  unwise  procrastination. 

In  view  of  the  increasing  number  of  intracranial  diseases  and 
our  inability  to  differentiate  always  between  the  various  lesions, 
or  definitely  locate  an  endocranial  abscess  formation.  I  am  con- 
st rained  to  the  belief  that  we  are  still  too  conservative  in  the 
adoption  of  radical  measures  for  the  cure  of  the  underlying  otitis. 
A  suppurative  otitis  is  always  curable  by  one  means  or  another, 
in  so  far  as  it  acts  as  a  causative  factor  in  intracranial  complica- 
tions, and  why.  therefore,  should  we  procrastinate  until  one  or 
more  of  these  grave  lesions  develop?  Although  the  gravity  of 
an  otorrhea  cannot  always  be  measured  by  its  chronicity,  never- 
theless he  is  wisest  who  so  gauges  it  and  adopts  prompt  means 
for  correcting  the  same.  The  safest  plan,  however,  and  one  that 
will  cover  all  classes  of  cases,  is  an  acceptance  of  the  assumption 
that  all  suppurative  processes  within  the  organ  of  hearing  are 
hazardous  and  act  as  a  daily  menace  to  health  and  even  life  so 
long  as  they  continue. 

Our  best  authorities,  even  in  this  present  day,  are  still  as  doubt- 
ful about  the  exact  nature  of  the  intracranial  lesion,  as  well  as 
its  location,  as  they  were  some  years  ago.  In  one  instance  the 
diagnosis  lay  between  a  meningitis  and  an  abscess  of  the.  temporal 
region,  where  autopsy  showed  a  cerebellar  abscess  formation. 
In  another  case  where  all  the  symptoms  indicated  a  temporal- 
lobe  abscess  of  the  left  side,  the  autopsy  showed  a  diffuse  menin- 
gitis.     Cases    have    been    operated    upon    where    the    symptoms 
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positively  indicated  a  formation  in  the  cerebrum,  the  autopsy  re- 
vealing the  pus  in  the  cerebellum  of  the  opposite  side,  and  vice 
versa. 

Where  a  patient  is  suffering  from  an  abscess  of  The  brain  of 
the  quiescent  or  latent  type,  the  diagnosis  many  times  is  im- 
possible. 

In  septic  processes  the  examination  of  the  blood,  especially  the 
differential  leucocyte  count,  should  not  he  overlooked  as  an  im- 
portant point  in  the  group  of  symptoms  which  indicates  the  form 
of  treatment  best  adapted  to  a  particular  patient.  In  fact,  such 
an  examination  often  indicates  the  dividing  line  between  con- 
servative and  radical  treatment,  and  in  finely-drawn  cases  not 
infrequently  decides  which  of  the  two  is  indicated. 

Before  considering  the  findings  in  differential  leucocyte  counts 
which  guide  one  to  the  proper  remedial  measure,  it  is  well  to 
briefly  review  the  normal  proportions  of  white  cells.  At  birth 
the  leucocytes  range  from  12.000  to  25.000,  and  after  a  few  days 
of  independent  life  the  number  drops  to  from  9.000  to  14.000. 
During  the  period  of  childhood  the  average  count  is  from  6.000 
to  12.0(H).  which  decreases  as  the  individual  grows  older  to  from 
6.000  to  10.000  at  adolescence  and  remains  at  this  average 
throughout  adult  life. 

The  polynuclear  leucocytes  in  infancy  bear  a  relative  propor- 
tion of  20  per  cent,  to  40  per  cent,  to  the  whole  number  of  white 
cells,  but  in  adult  life  this  increases  to  from  59  to  68  per  cent. 

We  feel  that  a  hyperleucocytosis  (an  increase  to  15.000  or 
more)  does  not  indicate  the  severity  of  the  septic  condition,  but 
rather  the  individual's  ability  to  combat  the  attack.  Some  very 
virulent  forms  of  microbic  infection  are  accompanied  by  a 
leucopenia.  or  at  least  by  no  increase  in  the  number  of  leucocytes, 
and  therefore  the  presence  or  absence  of  a  hyperleucoc.ytosis 
cannot  be  accepted  as  an  indication  for  operative  interference 
on  the  one  hand,  or  conservatism  on  the  other. 

"With  the  relative  polynuclear  percentage  it  is  quite  different. 
and  Ave  have  in  this  a  fairly  reliable  index.  In  adults  we  seldom 
find  pus  with  this  percentage  below  80,  though  in  children  the 
maximum  percentage  without  pus  is  placed  at  about  ~'-l.  An  in- 
crease above  these  two  points  in  adults  and  children  respectively 
is  in  direct  proportion  to  the  degree  of  the  infective  process,  and 
the  higher  the  proportion  the  more  urgent  is  the  need  for  prompt 
intervention. 

Lumbar  puncture,  in  my  opinion,  is  of  value  chiefly  as  an  aid 
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to  diagnosis,  although  good  results  are  obtained  from  this  pro- 
cedure when  cerebral  pressure  is  due  to  an  increase  of  cerebro- 
spinal tluid.  The  vaule  of  this  procedure  as  an  indication  for  or 
against  operative  interference  is  variable.  A  clear  fluid  does  not 
always  exclude  the  presence  of  a  meningitis,  as  this  condition  may 
be  localized.  One  observer,  Braunstein,  believes  in  drawing  off 
sufficient  fluid  to  be  sure  it  comes  from  the  interior  of  the  skull, 
and  if  it  is  clear,  concludes  there  is  no  purulent  infection  of  the 
meninges.  Quincke,  however,  believes  this  test  not  to  be  in- 
fallible, and  also  that  such  a  procedure  is  not  justifiable  from  the 
fact    that    it    may    spread    an    otherwise    circumscribed    area    of 

sepsis. 

A  cloudy  rluid  shows  without  doubt  the  presence  of  a  purulent 
meningitis,  and  while  ordinarily  this  is  not  considered  a  hopeful 
case  for  operation,  it  would  seem  worth  while  to  give  the  menignes 
of  the  brain  and  cord  an  opportunity  for  the  establishment  of 
resolution  and  repair  by  removing  the  necrotic  bone  which  was 
the  original  source  of  the  infection  and  draining  the  site  of  the 
initial  attack  upon  the  dura. 

Although  of  considerable  importance  for  diagnostic  purposes, 
lumbar  puncture  is  frequently  unsatisfactory  and  must  be  viewed 
as  a  procedure  possessing  more  or  less  danger,  this  in  spite  of 
the  fact  that  eases  reported  as  resulting  fatally  from  this  opera- 
tion are  possibly  attributable  to  the  underlying  disease. 

If.  during  the  mastoid  operation,  carious  bone  is  found  in  the 
tegmen  tympani  or  the  tegmen  antri.  this  should  all  be  removed, 
the  dura  being  freely  exposed,  even  though  no  symptoms  of 
meningitis  or  brain  abscess  are  present.  It  frequently  happens 
that  pus  will  be  seen  in  this  vicinity,  and  the  exposed  dura  may 
be  even  bathed  in  pus.  In  some  cases  as  soon  as  the  necrotic 
bone  is  removed  a  gush  of  pus  will  escape  through  the  dura, 
owing  to  its  origin  in  the  temporo-sphenoidal  lobe.  Personally 
I  have  never  seen  a  case  of  this  character  prove  fatal,  they  hav- 
ing uniformly  recovered,  in  my  experience,  on  account  of  the 
naturally  good  drainage. 

Although  it  may  be  unwise  to  incise  the  dura,  in  the  presence 
of  an  infection,  unless  there  is  sufficient  evidence  of  disease  to 
warrant  the  same,  yet  I  have  incised  it  where  only  slight  evidence 
of  disease  was  present,  and  by  doing  so  evacuated  pus  from  the 
interior  of  the  skull.  In  cases  of  this  character  I  have  not  felt 
it  either  wise  or  necessary  to  make  a  counter-opening  above  the 
ear. 
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From  the  fact  that  a  large  majority  of  abscess  formations  in- 
volving the  interior  of  the  skull  enter  through  erosion  of  the 
legmen  tympani  or  tegmen  antri,  we  should  always  carefully  ex- 
amine these  regions  during  the  course  of  a  mastoid  operation. 
In  about  one-half  of  such  cases  the  dura  is  noticeably  diseased, 
and  will  be  found  firmly  adherent  to  the  brain,  these  adhesions 
frequently  acting  as  a  barrier  against  the  further  development 
of  a  localized  meningitis. 

Not  long  since  we  looked  for  abscess  of  the  brain  complicating 
the  chronic  form  of  suppurative  otitis  media  almost  exclusively, 
but  in  recent  years  our  observations  have  taught  us  that  the 
acute  type  is  also  productive  of  many  such  cases,  thus  clearly 
demonstrating  the  value  of  prophylaxis  as  furnished  by  early 
operative  intervention. 

In  considering  the  time  when  surgical  measures  should  be  in- 
stituted for  the  relief  of  intracranial  lesions,  we  must  keep  in 
mind  the  important  fact  that  pressure  symptoms  and  other  rec- 
ognized signs  of  brain  abscess  frequently  usher  in  the  terminal 
state,  or  in  other  words,  mark  the  beginning  of  the  end,  in  which 
event  it  is  usually  too  late  to  expect  to  meet  with  success  even 
though  radical  measures  are  resorted  to. 

In  evacuating  a  cerebral  abscess,  the  use  of  Whiting's  en- 
cephaloseope  is  not  only  valuable  as  a  means  of  clearing  out  pus, 
but  is  most  serviceable  for  washing  out  the  cavity,  if  wisdom  so 
dictates,  and  also  for  packing  the  same  or  the  introduction  of 
a  wick  of  iodoform  gauze  or  a  drainage  tube.  It  is  usually  inad- 
visable to  use  irrigation  in  acute  abscesses,  whereas  in  chronic 
formations  such  measures  are  useful  and  should  be  employed, 
especially  when  the  pus  is  thick  and  foul-smelling. 

The  question  may  arise  as  to  the  advisability  of  a  counter- 
opening  one  and  one-quarter  inches  above  the  middle  of  the  ex- 
ternal auditory  canal.  As  above  stated,  I  have  never  yet  found 
this  necessary,  as  all  my  uncomplicated  cases  of  temporo-sphe- 
noidal  abscess  that  have  been  given  ample  drainage  through  the 
middle  ear  recovered. 

However,  in  the  abscence  of  sufficient  evidence  of  disease 
either  of  the  tegmen  antri  or  tegmen  tympani  to  warrant  op- 
erative interference  in  this  locality,  the  usual  operation  through 
the  squamous  portion  of  the  temporal  bone  should  be  performed. 
When  serious  doubt  as  to  the  actual  location  of  the  abscess 
exists,  it  may  be  best  to  follow  Percy  Dean's  suggestion  ami 
trephine  one   inch   behind   and   a   quarter  of  an  inch   above  the 
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external   auditory  canal,   which   enables  us  to   explore   both  the 
temporo-sphenoidal  and  cerebellar  lobes. 

The  treatment  of  suppurative  meningitis  is  necessarily  sur- 
gical, and  although  we  can  only  hope  for  success  in  the  circum- 
scribed variety,  yet  from  the  fact  that  it  is  almost  impossible 
to  recognize  when  a  case  has  extended  beyond  this  point.  I  be- 
lieve we  are  always  justified  in  operating  on  all  cases  of  in- 
fectious meningitis  complicating  aural  disease  unless  already  in 
a  moribund  state.  Counter-openings  are  here  also  advised  and 
should  be  employed  in  suitable  cases. 


PAPER: 

A  METHOD   OF   PRECISION  FOR  INFLATING    THE   TUBE 
AND  TYMPANUM. 

By  DR.   THOMAS  HUBBARD,   Toledo,   Ohio. 

Politzerization  has  been  practiced  for  more  than  half  a  century 
and  the  original  method  is  still  quite  unanimously  approved  by 
otologists.  For  purposes  of  diagnosis  and  treatment  the  airbag 
is  probably  the  most  commonly  used  article  in  our  armamen- 
tarium. It  has  survived  most  of  its  contemporaneous  inventions 
and  chiefly  because  of  its  harmlessness  as  well  as  simplicity  of 
construction  and  operation.  I  wish  to  impress  the  conviction 
that  any  safe  and  successful  method  of  tympanic  inflation  must 
embody  the  essential  features  as  described  by  Politzer  in  1863. 
There  is,  however,  opportunity  for  improving  certain  deficiencies 
of  the  original  apparatus  without  verging  on  the  impractical,  or 
sacrificing  the  feature  of  safety. 

To  mention  some  of  the  defects  of  the  ordinary  method :  the 
volume  of  air  is  small  and  the  act  of  inflation  so  brief  that  the 
operator  has  scant  opportunity  for  utilizing  delicacy  of  compres- 
sion and  is  rather  compelled  to  depend  on  the  natural  safety 
valve,  the  velum,  to  guard  against  producing  too  high  tension  in 
the  nasal  cavity  and  tympanum.  Some  prevent  over  tension  by 
releasing  the  fingers  holding  the  nostrils.  Every  practitioner 
must  have  had  the  impression  that  the  method  would  be  more 
effective  if  he  had  a  larger  volume  of  air  under  compression.  The 
larger  the  volume  the  greater  the  elasticity  and  the  more  positive 
and  effective  the  inflation  with  comparatively  less  tension.  The 
lower  the  tension  the  better  opportunity  for  delicacy  of  manipu- 
lation. One  might  make  comparison  with  the  use  of  large  and 
small  syringes  for  aural  irrigation  for  instance.  With  the  large 
syringe  the  operator  can  control  and  use  a  gentle  current  more 
effectively  than  with  the  high  pressure  current  from  the  small 
syringe. 

A  strong  hand  can  compress  the  Politzer  bag  up  to  nearly  one 
atmosphere  but  as  a  matter  of  fact  only  one-tenth  to  four-tenths 
of  this  tension  is  applied  within  the  nares  and  tube.     It  is  evident 
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that  there  is  scant  opportunity  for  exercise  of  delicacy  of  touch 
when  there  is  such  disproportion  between  force  exerted  and  the 
actual  applied  tension.  It  scarcely  requires  further  argument  to 
prove  that  with  a  large  volume  of  air  having  the  features  of  elas- 
ticity and  reserve,  the  same  dilating  and  cleansing  force  can  be 
applied  with  greater  delicacy  and  precision  than  obtains  with  the 
ordinary  method,  and  that  too  with  a  lower  degree  of  tension. 

This  must  not  be  considered  an  endorsement  of  the  method  of 
using  the  air  directly  from  the  compressed  air  tank  for  inflation. 
In  fact  I  wish  to  express  a  caution  against  this  procedure.  It  is 
too  much  like  attempting  to  modify  the  high  voltage  street  cur- 
rent for  purposes  like  electrolysis.  The  method  which  I  advo- 
vocate  may  rather  be  compared  to  the  storage  cell  system,  the 
compressed  air  for  inflation  being  drawn  directly  from  an  inter- 
mediate reservoir  of  definite  known  tension. 

The  purposes  of  inflation  are  three-fold;  (1)  to  restore  normal 
tension,  (2)  to  restore  anatomical  relations,  (3)  to  cleanse  tube 
and  tympanum  of  accumulated  secretions.  In  acute  conditions 
the  establishing  of  normal  air  tension  is  chiefly  trophic  as  to 
therapeutic  effect.  Incidentally  sound  transmission  is  improved, 
and  drainage  and  absorption  of  inflammatory  exudates  encour- 
aged. The  degree  of  resistance  to  inflation  is.  in  this  condition, 
an  unknown  factor.  It  depends  largely  on  the  tubal  congestion 
and  amount  of  mucus  at  the  mouth  of  the  tube.  It  is  certainly 
irrational  to  assume  that  it  is  safe  to  use  the  maximum  of  force, 
that  is,  as  much  as  the  safety  valve  (the  velum)  will  permit,  in 
these  acute  conditions.  Painful  Politzerization  is  not  justifiable. 
It  often  means  an  acute  exacerbation  of  inflammation.  The  in- 
dications are  to  inflate  with  the  least  possible  pressure,  ami  thus 
restore  physiological  conditions.  In  subacute  and  chronic  states 
the  object  of  inflation  is  to  restore  normal  tension,  to  break  up 
adventitious  adhesions,  relieve  venous  and  lymphatic  stasis  and 
encourage  absorption  and  drainage.  If  there  be  a  perforation  it 
is  obvious  that  a  sustained  air-current  through  the  tube  is  in- 
dicated. The  popularity  of  the  catheter  method  can  be  ascribed 
in  part  to  the  fact  that  ordinary  Politzerization  is  not  effective 
for  this  purpose. 

With  these  indications  clearly  in  mind,  gentle  inflation  in.  or 
rather  following,  acute  otitis,  carefully  regulated  sustained  or 
intermittent  pneumo-massage  effect  in  subacute  or  chronic  con- 
ditions, the  problem  is  to  so  modify  the  Politzer  method  as  to 
meet  the  requirements. 


-jo  THOMAS    HUBBARD. 

In  1893,  in  Archives  of  Otology.  I  described  this  apparatus. 
It  doesn't  seem  to  have  made  much  of  an  impression  and  I 
venture  to  call  attention  to  it  again  with  increasing  confidence 
in  its  practicability  and  precision,  after  a  continuous  experience 
of  twenty  vears. 


A— Air  Reservoir.    T— Tip  (nasal).     M  — Manometer.    F— Filter.     G— Gauge. 
R— Regulator.    P— Politzer  Bag.    C— Cut-off. 

An  Apparatus  of  Precision  for  Inflation  of  Tympanum. 

Description  of  Apparatus— The  regulator  controls  the  tension 
of  the  aif  delivered  at  the  cut-off.  Twenty  to  twenty-five  pounds 
is  a  fail-  working  pressure.  Between  the  regulator  (R)  and  the 
pressure-gauge  (G)  is  an  air-filter  (F)   packed  with  cotton  con- 
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taining  camphor  menthol  crystals.  The  clamp  cut-off  (C) 
(.wrapped  in  gauze  which  can  be  frequently  renewed)  is  held  in 
the  same  hand  with  the  Politzer  air  bag  (P),  which  latter  and 
also  the  nasal  tip  (T)  is  connected  by  tubing  with  the  air  reser- 
voir (A).  The  manometer  (M)  registers  the  maximum  degree 
of  tension  in  the  whole  system  and  when  in  actual  use  it  must 
record  the  maximum  pressure  in  the  nares  and  tympanum. 
There  is  an  uncertain  factor  of  resistance  at  different  points  of 
the  system  and  the  operator  cannot  determine  the  actual  tension 
within  the  tympanum  during  a  momentary  inflation,  hut  he  can 
be  certain  that  it  is  not  greater  than  the  manometer  indicates 
As  a  rule,  the  inflation  is  prolonged  sufficiently  to  give  an  ac- 
curate reading  of  actual  tension  within  the  tube  and  tympanum, 
and  further  by  intermittent  pressure  of  the  air-bag  an  effective 
degree  of  pneiimo-massage  can  be  applied.  The  Politzer  air-bag 
held  partially  compressed  in  the  hand  is  the  safety  valve  of  the 
apparatus  and  can  be  manipulated  with  a  delicacy  of  touch 
adapted  to  the  degree  of  resistance  and  special  indications  such 
as  the  age  of  patient  and  the  stage  of  inflammation. 

The  essential  features  of  this  apparatus  are:  sterile  air  under 
known  tension.  ;i  reservoir  (2  litres)  with  manometer  attachment 
insuring  the  proper  degree  of  elasticity  in  the  volume  under 
compression,  and  the  cut-off  ami  Politzer  air-bag  under  perfect 
control  of  the  hand. 

The  special  points  to  be  observed  in  construction  are  that  the 
cut-off  must  be  one  permitting  the  passage  of  a  generous  flow  of 
air.  tlie  old-fashioned  .clamp  type  being  the  best,  and  a  free 
calibre  of  tubing  and  connections  must  obtain  throughout  the 
system.  The  large  bulbous  nasal  tip  of  size  adapted  to  the  age 
of  the  patient  is  advised. 

Clinical  experience  impresses  me  that  the  usual  estimate  of 
pressure  applied  in  Politzerization  is  rather  high.  A  degree  of 
tension  represented  by  4  to  10  inches  of  mercury  in  the  mano- 
meter is  the  pressure  ordinarily  sufficient,  the  same  being  about 
one-eighth  to  one-third  of  an  atmosphere. 

I  have  purposely  omitted  mention  of  the  use  of  medicaments 
as  this  paper  is  concerned  chiefly  with  the  physical  problems. 
It  is  very  easy  to  impregnate  the  air  with  camphor  menthol  or 
antiseptic  vapor  such  as  formaldehyde,  and  further  the  air  in  the 
reservoir  can  be  heated  to  a  definite  temperature  by  the  insertion 
of  an  electric  lamp  of  low  candle  power. 


PAPEU: 

SUPPURATION  OF  THE  LABYRINTH. 

By  LAFAYETTE  PAG?:.  A.  M..  M.   D..   Indianapolis. 

The  labyrinthine  capsule,  containing  the  delicate  and  won- 
derful mechanism  for  the  perception  of  sound  combined  with  the 
equally  wonderful  organ  of  equilibration  is  well  adapted  for  pro- 
tection against  the  invasion  of  disease.  The  fact  that  the  laby- 
rinth is  so  rarely  invaded  by  the  purulent  process  which  is  so 
often  present  in  the  tympanic  cavity,  bathing  its  outer  wall  in 
pus  and  the  products  of  decay,  is  evidence  that  nature  has  af- 
forded unusual  protection  for  these  organs.  Bezold  estimated 
that  the  labyrinth  is  involved  in  the  necrotic  process  in  the  pro- 
portion of  only  one  case  in  every  five  hundred  of  chronic  purulent 
otitis  media  while  Friedreich  estimates  the  proportion  to  be  one 
in  every  one  hundred.  The  percentage  of  involvement  is  probably 
greater  than  either  of  these  estimates.  Since  the  great  majority 
of  cases  of  labyrinth  suppuration  occur  during  the  first  decade  of 
life,  many  of  them  pass  unrecognized.  Until  quite  recently  our 
knowledge  of  this  affection  has  been  in  a  very  chaotic  state.  The 
symptomatology  has  been  ill  defined.  The  difficulty  which  the 
investigators  have  encountered  in  ascertaining  the  physiological 
functions  of  the  cochlea  and  the  vestibular  apparatus  with  their 
disturbed  functions  in  pathological  processes  has  rendered 
diagnosis  uncertain.  The  recent  and  concentrated  effort  among 
otologists  to  master  these  difficult  problems  of  diagnosis  has  been 
well  rewarded.-  We  now  feel  that  we  can  base  our  diagnosis  on 
tests  and  well  defined  symptoms  and  outline  the  treatment  or 
surgical  procedure  with  a  degree  of  certainty  that  places  this 
subject  well  within  the  realm  of  exact  science. 

MODE   OF    INVASION. 

The  most  vulnerable  points  in  the  labyrinth  wall  are  the  hori- 
zontal semicircular  canal,  the  fenestra  ovalis  and  rotunda  and 
the  pars  promontoria.  and  from  within,  the  porus  acousticus  in- 
termus  is  the  most   frequent  avenue  of  infection.     The    fenestra 
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present  the  greatest  structural  weakness  to  invasion.  The  hori- 
zontal semicircular  canal  is  regarded  by  Jansen  as  the  most  fre- 
quent site  of  infection.  Tins  is  due  to  the  close  relationship  of 
the  attic,  the  chief  seat  of  pathologic  activity  in  chronic  middle 
ear  suppuration.  Friedreich  emphasizes  the  importance  of  the 
oval  window  as  an  exceedingly  vulnerable  point,  owing  to  the 
frequent  granulomatous  changes  about  the  foot-plate  of  the 
stapes,  destroying  the  annular  ligament.  The  intimate  vascular 
connection  between  the  lateral  and  petrosal  sinuses  and  the  laby- 
rinth render  infection  possible  along  these  venous  channels  by 
metastasis,  without  producing  fistulous  openings  in  the  outer 
capsule.  The  accumulation  of  septic  material  about  the  oval  and 
round  windows  and  the  horizontal  semicircular  canal  from  path- 
ologic processes  in  the  middle  ear,  producing  granulomatous 
changes  and  gradual  erosion  from  without,  is  the  most  common 
mode  of  infection  of  the  labyrinth.  When  the  infectious  process 
has  once  gained  entrance  to  the  vestibule  or  cochlea,  the  destruc- 
tive changes  are  rapid,  and  the  spread  of  the  disease  to  the  brain 
is  easy  along  the  course  of  the  facial  and  auditory  nerve  sheaths. 
and  the  saecus  endo-lymphaticus. 

SYMPTOMS. 

Marked  or  well  defined  symptoms  of  labyrinth  suppuration 
are  present  only  in  those  cases  of  rapid  or  sudden  invasion. 
When  the  process  of  erosion  takes  place  slowly,  the  vestibular 
functions  are  gradually  accommodated  to  the  changes,  so  that 
manifest  symptoms  are  not  always  observable.  In  a  large  per- 
centage of  cases  in  which  the  labyrinth  is  extensively  destroyed, 
there  are  no  characteristic  symptoms  to  direct  our  attention  to 
the  labyrinth,  as  the  seat  of  disease.  Such  symptoms  as  nausea, 
vomiting  and  disturbed  equilibrium  are  not  sufficiently  char- 
acteristic to  more  than  suggest  involvement  of  the  labyrinth. 
They  may  all  be  present  in  intra-tympanic  disease,  cerebellar 
abscess  or  cholesteatoma.  Any  affection  from  without,  disturb- 
ing the  intra-labyrinthine  pressure,  may  produce  these  symptoms, 
as  we  have  all  observed.  Profound  deafness,  occurring  suddenly, 
is  always  suggestive  of  involvement  of  the  cochlea  in  the  purulent 
process;  tinnitus  and  the  various  hallucinations  of  sound  are  sug- 
gestive symptoms.  Bezold  and  Friedreich  both  regard  disturbed 
equilibrium  as  the  most  constant  symptom  in  this  affection. 
Nystagmus,  with  nausea  and  vomiting,  they  consider  very  tran- 
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sient  phases  of  the  disease.  In  the  active  diffused  form  of  a 
purulent  involvement  of  the  labyrinth,  the  symptoms  which  are 
usually  present  are  nausea,  vertigo,  nystagmus,  headache,  slight 
lever  and  coated  tongue.  If  the  patient  attempts  the  upright 
position,  disturbances  of  equilibrium  are  very  manifest,  especially 
when  standing  with  eyes  closed  and  feet  together.  Having  these 
symptoms,  including  profound  deafness  and  tinnitus,  we  can  feel 
quite  sure  of  labyrinth  involvement.  In  the  typical  cases  the 
diagnosis  is  obtruded  upon  us,  but  in  the  large  percentage  of 
chronic  cases,  in  which  the  process  is  circumscribed  and  latent. 
we  may  be  caught  unawares. 

Barany  has  recently  discovered,  by  numerous  tests,  that  in 
every  man  possessing  a  normal  vestibular  apparatus,  on  syringing 
the  ear  with  cold  water  there  is  produced  a  distinct  .nystagmus, 
which  lasts  from  one-half  to  three  minutes.  It  the  right  ear  is 
syringed  with  cold  water,  the  head  being  in  the  upright  position. 
there  is  produced  a  rotary  and  horizontal  nystagmus,  directed 
toward  the  left  side  and  is  best  observed  when  the  patient  looks 
to  the  left  side.  If  the  water  is  of  the  temperature  of  the  body, 
no  nystagmus  is  produced.  If  water  of  a  temperature  higher 
than  that  of  the  body  is  used  in  syringing,  the  nystagmus  is 
reversed  ;  that  is.  the  nystagmus  is  directed  toward  the  ear  which 
is  being  syringed.  This  test  reveals  the  normal  reaction  of  the 
vestibular  apparatus  to  heat  and  cold.  Now  if  the  semi-circular 
canals  are  destroyed,  syringing  with  cold  water  produces  no 
nystagmus,  so  the  reaction  is  negative.  In  a  circumscribed 
labyrinth  suppuration,  canals  not  destroyed,  such  as  fistula  of  the 
labyrinth,  the  nystagmus  is  to  the  diseased  side.  In  an  acute 
diffused  labyrinth  suppuration,  in  which  the  functions  of  the 
labyrinth  are  suddenly  paralyzed,  syringing  the  diseased  ear 
produces  no  nystagmus.  Spontaneous  nystagmus  is  to  the  sound 
side.  Iu  old  cases  of  diffused  labyrinth  suppuration  the  reaction 
from  cold  is  negative,  and  there  is  no  spontaneous  nystagmus. 
Barany  calls  our  attention  to  the  number  of  reported  cases  of 
death  from  meningitis  following  the  simple  radical  mastoid  op- 
eration— patients  who  were  strong  and  healthy,  except  perhaps 
lor  an  occasional  attack  of  vertigo.  The  post-mortem  of  such 
patients  always  showed  the  presence  of  an  undiagnosed  labyrinth 
suppuration,  which  after  the  radical  operation  produced  fatal 
meningitis.  He  further  says  that  when  the  diagnosis  is  clear, 
every  case  of  such  suppuration  should  he  operated  on  radically 
and  the  labyrinth   itself  opened  at  the  same  time.     This  test   is  a 
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great  contribution  to  our  diagnostic  methods.  Its  value  is  not 
confined  alone  to  the  diagnosis  of  suppuration  of  the  labyrinth.. 
but  is  of  great  value  in  cerebellar  abscess  and  acoustic  tumor. 

The  equilibrium  tests  are  of  decided  diagnostic  value  in  some 
cases.  To  state  them  briefly:  "First,  standing  with  open  and 
then  closed  eyes,  to  note  the  unsteadiness  of  position;  second, 
walking  with  open  and  then  with  closed  eyes,  noticing  a  tendency 
to  ataxic  gait  or  divergence  from  a  straight  line,  a  tendency  to 
walk  in  a  curve  generally;  third,  jumping,  feet  and  knees  in 
apposition  and  eyes  closed,  to  ascertain  any  tendency  to  fall  tow- 
ard the  affected  side;  fourth,  the  rotation  test,  by  turning  the 
patient  rapidly  on  a  revolving  chair  and  suddenly  stopping.  The 
rotation  should  first  be  toward  the  sound  side,  and  then  toward 
the  diseased  side.  The  sensation  of  giddiness  is  most  marked 
when  turned   toward  the  affected  side." 

These  tests  are  not  of  so  much  practical  value  in  clinical  prac- 
tice as  the  caloric  test.  <  Kir  patients  are  not  usually  willing  to  sub- 
mit to  these  undignified  gymnastics  called  for  in  the  equilibrium 
tests,  especially  if  they  happen  to  1>"  suffering  from  the  unpleas- 
ant symptoms  of  tin1  disease.  The  galvanic  test  is  rarely  used  ;i1 
the  present.  The  tuning  fork  tests  are  generally  conceded  to  be 
of  doubtful  value  in  the  diagnosis  of  this  affection.  Bone  con- 
duction is  usually  impaired;  the  range  of  audition  is  greatly 
reduced;  the  upper  lone  limit  is  lowered  and  the  lower  tone  limit- 
is  elevated.  The  Weber  test  is  lateralized  in  the  normal  ear. 
Rinne  is  negative. 

The  value  of  many  of  these  tests  depends  largely  on  the  per- 
sonal equation.  The  difficulty  of  using  these  tests  for  diagnosis 
in  very  young  children  is  obvious. 

Barany  says  the  life  of  a  patient  may  depend  upon  an  accurate 
investigation  of  the  functions  of  the  labyrinth,  and  the  experience 
of  all  those  who  have  operated  on  these  cases  would  verify  this 
statement.  In  testing  the  hearing  of  those  who  have  had  the 
Labyrinth  partially  or  completely  destroyed,  one  of  the  most  diffi- 
cult problems  which  we  have  had  to  encounter  is  in  successfully 
eliminating  the  hearing  in  the  normal  ear.  "With  all  the  devices 
which  have  been  contrived  for  this  purpose,  it  has  been  prac- 
tically impossible  to  occlude  the  good  ear.  Professor  Voss,  of 
Frankfurt,  Germany,  in  the  current  number  of  the  "Beitrage," 
describes  a  device  which  seems  to  successfully  occlude  the  hear- 
ing in  the  normal  ear.  Without  fully  detailing  this  test,  it  con- 
sists in  directing  a  current  of  compressed  air  against  the  drum 
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membrane  of  the  normal  ear,  while  we  are  conducting  our  hear- 
ing test  in  the  affected  ear.  The  compressed  air  forces  the  drum 
and  stapes  inward,  increasing  the  intra-labyrinthine  pressure  to 
the  point  of  producing  total  deafness  in  the  good  ear.  It  remains 
to  be  demonstrated  if  this  is  an  absolute  test. 

PROGNOSIS. 

The  prognosis  of  suppuration  of  the  labyrinth  is  not  so  utterly 
hopeless  as  the  location  of  the  purulent  process  would  lead  us  to 
expect.  In  spite  of  extensive  necrosis,  approaching  very  near 
the  dura,  the  internal  carotid  and  the  jugular,  complications 
producing  death,  are  comparatively  rare.  Nature  is  ever  on  her 
guard,  erecting  barriers  around  sequestra  and  osseus  fistula,  pre- 
venting the  advance  of  the  disease  with  proliferations  of  con- 
nective tissue  and  osteo-sclerosis. 

"Fatal  termination  is  usually  due  to  the  extension  of  the 
carious  process  to  the  facial  canal,  the  cranial  cavity  and  the 
venous  sinuses,  resulting  in  death  from  meningitis,  abscess  of 
the  brain,  sinus  thrombosis  and  phlebitis.  Erosion  of  the  walls 
of  the  carotid  canal  and  lateral  sinus  may  terminate  in  fatal  hem- 
orrhage or  general  pyaemia." 

INDICATIONS     FOR     OPERATION. 

To  determine  the  necessity  for  operation  in  these  cases  requires 
the  best  surgical  judgment.  We  should  heistate  to  invade  this 
dangerous  region  until  the  indications  become  imperative. 
Richards  has  well  defined  the  proper  surgical  attitude  in  these 
cases,  in  the  following  statement:  "Considering,  however,  the 
doubtful  value  of  symptoms  as  indicative  of  actual  invasion  of 
the  labyrinth,  the  difficulty  of  eliminating  cerebellar  disease,  the 
unreliability  of  tuning  forks  in  differentiating  in  this  class  of 
cases,  middle  ear  from  labyrinthine  lesions,  the  practical  certainty 
that  we  will  destroy  the  organ  for  the  purpose  of  useful  hearing, 
the  actual  danger  to  life  should  we  commit  the  error  of  opening 
a  normal  labyrinth  to  an  infected  cavity — the  correct  surgical 
attitude  is  not  to  enter  the  labyrinth  upon  symptoms,  etc.,  alone 
at  the  primary  operation,  unless  there  is  direct  evidence  that  the 
labyrinth  is  involved." 

These  words  were  written  before  the  Barany  method  of  testing 
the  functions  of  the  labyrinth  were  perfected.      While  this  advice 
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would  probably  be  modified  in  some  degree  from  the  light  thrown 
on  this  subject  by  the  very  recent  discoveries  yet  it  indicates  the 
proper  course,  even  now,  for  those  who  have  not  had  wide  experi- 
ence in  operating  on  these  cases.  Reckless  exploration  of  the 
labyrinth  certainly  endangers  life.  Jansen  says  that  the  laby- 
rinth operation  is  permissible  in  every  diffused  infectious  disease 
of  the  entire  labyrinth  or  of  one  of  its  two  portions,  especially  of 
the  vestibule.  He  also  emphasizes  the  necessity  of  operating  in  all 
cases  of  accidental  luxation  of  the  stapes,  following  currettment, 
in  which  the  following  symptoms  develop  after  twenty-four  hours 
following  the  radical  mastoid  operation ;  rise  of  temperature. 
coated  tongue,  increasing  nystagmus  and  equilibrium  disturbance. 
Jansen  represents  the  most  extreme  radicalism  in  surgical 
treatment  of  this  disease.  For  those  who  do  not  possess  such 
skill  and  wide  experience,  the  more  conservative  course  is  the 
wiser. 

METHODS    OF     OPERATION. 

As  has  already  been  pointed  out.  many  cases  of  suppuration  of 
the  labyrinth  are  not  discovered  until  the  radical  mastoid  opera- 
tion reveals  fistulous  openings  in  the  outer  labyrinthine  capsule. 
The  primary  step  in  every  operation  on  the  labyrinth  is  the  com- 
plete exposure  of  the  tympanic  cavity  and  horizontal  semi- 
circular canal  by  the  radical  mastoid  operation.  If  the  vestibule 
or  cochlea  are  to  be  opened,  the  widest  exposure  possible  within 
the  limits  of  safety  is  necessary.  Owing  to  the  great  variations 
in  the  anatomical  relationships  of  the  labyrinth  to  the  facial  canal, 
the  sigmoid  and  petrosal  sinuses,  the  jugular  bulb  and  the  carotid 
canal,  our  course  must  be  modified  to  suit  these  varying  struc- 
tural relationships.  Every  operator  must  choose  his  course  to 
suit  the  anatomical  variation.  After  the  tympanic  cavity  has 
been  thoroughly  exposed,  the  wound  should  be  packed  with 
gauze,  soaked  in  adrenalin,  until  the  field  of  operation  is  perfectly 
clear  of  blood.  If  it  is  discovered  that  the  canals  are  the  seat 
of  the  carious  process,  they  are  removed  by  gradually  shaving 
away  with  chisel  or  burr  as  far  as  the  ampullary  openings  into  the 
vestibule,  keeping  in  mind  all  the  time  the  close  relationship  of 
the  horizontal  canal  to  the  facial  nerve.  By  this  method  the 
vestibule  is  opened  from  above  and  behind  the  nerve.  If  the  vesti- 
bule is  found  to  be  involved,  a  counter  opening  is  made 
through  the  oval  window,  which  is  enlarged  downward,  exercising 
great  care  to  avoid  fracturing  the  inner  wall  of  the  vestibule. 
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Often  it  will  be  found  necessary  to  remove  the  horizontal  canal. 
This  will  be  found  comparatively  simple  and  easy.  In  other 
cases,  a  complete  exenteration  of  the  canal  system  is  necessary 
when  they  are  found  to  be  perforated  with  fistulous  openings  and 
contain  granulations  and  pus. 

I  have  only  indicated  the  merest  outline  of  the  operative  tech- 
nique. There  are  several  modifications  of  these  two  methods  of 
filtering  and  exploring  the  labyrinth. 

The  following  cases  will  illustrate  some  of  the  very  interesting 
phases  of  this  affection. 

CASE  1. — B.  B.,  aged  nine  years,  consulted  me  December  (J. 
1906.  on  account  of  headache,  tenderness  and  swelling  over  the 
mastoid  and  discharge  from  the  left  ear.  The  discharge  began 
six  months  previous,  following  an  attack  of  measles,  and  had 
persisted  since,  without  pain.  In  examining  this  little  girl.  I  was 
attracted  by  her  intelligence  and  patience,  which  enabled  me  to 
make  a  thorough  and  satisfactory  examination.  There  was  a 
large  perforation  of  the  membrana  tympani.  which  was  filled  with 
protruding  granulations.  I  could  easily  detect  a  necrotic  area 
about  the  promontory  with  a  hue  probe.  Loud  conversation  was 
apparently  heard  with  the  normal  ear  closed.  Weber  lateralized 
in  the  normal  ear:  Rhine  negative.  Nystagmus  vertigo  and 
nausea  were  entirely  absent  and  had  been  so  from  the  beginning 
of  the  discharge.  (The  Barany  tests  were  not  known  at  that 
time).  A  radical  mastoid  operation  was  performed  two  days 
later.  There  was  extensive  destruction  of  the  mastoid  cells  and 
the  tympanic  cavity  was  tilled  with  granulations.  After  remov- 
ing the  necrotic  ossicles  and  granulation  the  cavity  was  packed 
for  a  few  minutes  with  adrenalin  gauze,  so  that  the  outer  wall 
of  the  labyrinth  could  be  carefully  explored.  A  large  fistulous 
opening  was  found  in  the  promontory,  close  to  the  oval  window, 
which  led  into  the  cochlea.  The  outer  shell  of  the  cochlea  Mas 
chiseled  away  with  a  small  gauge.  The  interior  of  the  cochlea 
was  filled  with  granulation  and  pus  and  the  modiolus  with  the 
ossious  lamina  was  found  to  be  completely  detached,  which  was 
removed  eii  masse  as  a  sequestrum.  The  cavity  of  the  labyrinth 
was  carefully  mopped  out  with  gauze  and  a  wick  drain  intro- 
duced and  the  operation  completed  in  the  usual  way.  This  was 
followed  by  an  uninterrupted  recovery  and  there  has  been  no 
discharge  of  pus  from  the  ear  since. 

We  should   naturally  expect  a  complete  destruction  of  hearing 
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in  this  car.  since  the  cochlea  was  so  extensively  removed.  Yet, 
with  all  the  known  devices  for  eliminating  the  normal  ear,  there 
was  apparently  immediately  after  the  operation  a  certain  degree 
of  hearing  in  the  affected  ear  for  loud  conversation.  This  was 
also  the  conclusion  of  others,  who  verified  the  tests.  Recent  1\ 
I  have  used  the  Voss  test  for  eliminating  the  normal  ear.  and 
find  the  defective  ear  completely  destroyed  for  hearing. 

CASE  2.— Mrs.  L.,  aged  thirty-two,  consulted  me  May  2,  1907, 
on  account  of  distressing  vertigo,  headache  and  high  pitched 
noises  in  the  left  ear.  which  had  been  continuous  for  the  past 
few  months.  The  symptoms  had  become  so  annoying  of  late 
that  she  was  unable  to  attend  to  her  household  duties.  She 
could  not  fix  the  exact  time  when  the  discharge  began,  as  it  was 
not  accompanied  by  any  marked  acute  symptoms.  She  thought 
she  had  trouble  with  that  ear  in  childhood,  and  that  it  had  heen 
quiescent  for  several  years,  with  slight  tenderness,  until  dis- 
charge  began,   about    three   years   previous   to    my   examination. 

On  examining  the  ear.  1  found  the  tympanic  cavity,  mastoid 
cells  and  antrum  filled  with  a  very  extensive  cholesteatoniatons 
mass,  the  full  extent  of  which  1  could  not  fully  determine.  The 
membrana  tympani  was  completely  destroyed,  and  pus  was 
flowing  all  about  the  deeper  portions  of  the  mass. 

The  radical  mastoid  operation  was  advised  and  performed 
three  days  later.  After  chiseling  through  a  thick  mastoid  cortex. 
a  large  cholesteatomatous  mass  was  exposed,  which  extended 
deep  into  the  posterior  cranial  fossa,  near  the  interial  auditory 
meatus  and  surrounding  the  canal  system.  There  was  an  epidural 
abscess,  and  the  posterior  and  horizontal  canals  were  necrotic 
and  in  communication  with  the  abscess  cavity.  The 
cholesteatomatous  mass  and  granulation  tissue  were  cleared 
away  and  the  semi-circular  canals  were  completely  removed  as 
far  as  their  ampullary  openings  in  the  vestihule.  Then  Pause 
flaps  were  used  for  lining  the  cavity  and  gauze  wicks  were 
placed.  Equilibrium  disturbances  were  annoying  for  a  few 
weeks  after  the  operation.  Recovery  has  been  complete.  Two 
years  have  elapsed,  without  any  sign  of  return  of  the 
cholesteatoma  or  other  disturbance  of  equilibrium. 

CASE  3.— On  May  16,  1906.  Mrs.  J.,  aged  fifty-three,  con- 
sulted me,  on  account  of  severe  pain  about  the  left  eye  and  a 
purulent  discharge  from  the  nose. 


52«  LAFAYETTE  PAGE. 

Examination  revealed  the  middle  turbinates  greatly  swollen 
and  pus  flowing'  from  the  anterior  and  posterior  ethmoid  cells  of 
the  left  side. 

One  week  later,  on  the  L'4th.  I  was  called  to  see  this  patient, 
at  her  home,  on  account  of  distressing  pain  in  the  left  ear  and 
a  facial  paralysis  on  the  same  side.  Finding  the  drum  distended, 
a  free  incision  was  made  at  once,  which  was  followed  by  a  bloody 
serous  discharge.  She  was  sent  to  the  hospital  the  same  day,  as 
marked  mastoid  involvement  was  already  present.  The  facial 
paralysis  continued,  and  on  the  following  day  the  mastoid  was 
opened  and  found  to  be  extensively  involved  in  a  very  active 
purulent  process.  The  usual  simple  mastoid  operation  was  com- 
pleted. Two  days  later  the  right  ear  became  involved,  with  all 
the  symptoms  of  an  active  invasion  of  the  labyrinth.  Swelling 
over  the  mastoid,  nystagmus,  nausea,  vertigo  on  rising  in  the  bed, 
profound  deafness  and  high  pitched  noises  were  present.  The 
radical  mastoid  operation  was  performed,  thoroughly  exposing 
the  outer  wall  of  the  labyrinth.  The  region  of  the  oval  window 
and  the  horizontal  canal  were  examined  for  fistula,  but  the  point 
of  invasion  of  the  pyogenic  process  could  not  be  found,  so  the 
operation  was  completed  without  opening  the  labyrinth. 

The  healing  process  in  both  mastoid  wounds  was  slow  and  it 
was  with  the  greatest  difficulty  that  I  succeeded  in  stimulating 
the  granulating  process.  The  facial  paralysis  of  the  Left  side 
gradually  abated,  and  at  the  end  of  two  months  both  wounds 
had   completely   healed. 

The  results  have  been  total  deafness  in  the  right  ear.  while 
the  hearing  in  the  left  ear  returned  to  normal.  The  nystagmus 
and  vertigo  persisted  for  several  weeks  after  the  operation. 
Considering  the  great  virulence  of  the  infection  and  the  poor 
vital  reaction  in  this  patient,  the  results  have  been  most  satis- 
factory. 

CONCLUSIONS. 

Recently  most  exhaustive  tests  have  been  applied  to  these 
cases  to  determine  if  the  labyrinth  of  the  affected  ear  was  in 
any  way  functionating.  The  Barany  tests  were  negative  in  all 
three  cases  for  the  operated  ear.  The  hearing  tests  were  uncer- 
tain. Until  the  Voss  test  for  eliminating  the  normal  ear  was 
used,  ii  was  impossible ,p>  determine  ii'  a  certain  degree  of  hear- 
ing did   not  exist  in  the  operated  ear  of  all  these  patients. 
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I  am  now  of  the  opinion  that  all  reported  cases  in  which  it 
is  claimed  that  any  degree  of  hearing  remains  after  removing 
a  part  of  the  cochlea  is  a  mistake,  and  if  the  Voss  test  for 
eliminating  the  normal  ear  is  applied  in  these  eases  it  will  con- 
vince the  operator  that  complete  destruction  of  hearing  always 
follows  the  removal  of  any  part  of  the  cochlea. 

These  cases  have  heen  presented  and  examined  by  several 
members  of  this  section. 
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PAPER: 

VACCINE  THERAPY  IN  OTOLOGY  AND  RHINO- 
LARYNGOLOGY. 

By    DR.    ROBERT    LEVY,    Denver,    Colo. 

The  study  of  immunity  to  and  protection  against  disease  and 
the  development  of  vaccine  therapy  open  a  held  for  thought  and 
scientific  research  which  is  practically  limitless.  Based  upon 
the  utilization  of  a  natural  physiologic  function,  vaccine  therapy, 
if  considered  in  its  purely  theoretical  conception  presents  a  vista 
of  beautiful  pictures  of  prophylactic  and  remedial  possibilities 
offered  by  no  other  therapeutic  invention.  The  Bacteriological 
study  of  this  subject  is  full  of  interest,  but  so  technical  that  only 
the  student  trained  in  this  department  of  science  can  grasp  its 
numerous  problems.  As  otologists  and  Laryngolo gists  we  are 
chiefly  concerned  in  its  clinical  aspects  and  practical  application. 
It  becomes  our  duty,  however,  to  familiarize  ourselves  to  some 
extent  at  least  with  the  fundamental  theories  upon  which  treat- 
ment of  diseases  by  this  method  is  based. 

Richardson1  states  that  the  great  mass  of  bacterial  diseases  still 
remains  outside  the  antitoxin  category  and  that  speculation  has 
been  forced  to  seek  other  theories  t<>  explain  immunity  acquired 
after  infection  with  various  cocci.  Trudeau2  calls  attention  to  the 
unsatisfactory  state  of  this  question  by  outlining  the  position  as- 
sumed by  the  two  theories  at  present  in  vogue,  namely,  that  of  the 
specific  immunity  to  the  action  of  the  micro-organism  itself  and 
that  of  the  immunization  to  the  chemical  poison  of  the  micro- 
organism. In  the  first  a  stimulation  of  our  defensive  resources  is 
attempted.  In  the  second,  toxine  tolerance  is  to  be  desired.  In 
this  connection  it  must  be  remembered  that  antitoxines  are  appli- 
cable only  to  soluble  toxines  as  in  the  c;ises  of  diphtheria  and 
tetanus  but  that  for  endo-toxines  which  are  insoluble  the  leuco- 
cytes play  an  important  role  and  the  antibodies  here  required  rep- 
resent agglutinins,  precipitins,  bacteriocidal  and  bacteriolytic  sub- 
stances and  opsonins.  The  application  of  our  remedy,  both  as 
to  indication  for  its  use  and  its  dosage  might  be  made  fairly  ac- 
curate could  it  be  definitely  demonstrated  by  which  of  these  two 

Mi    Richardson.     American    Journal    of   Medical    Sciences,    Oct.    08. 

i -i    Trudeau.     Journal  of  the  American  Medical  Association.  Jan.  23rd,  09. 
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theories  practical  results  had  been  obtained.  It  was  hoped  that 
Wright's  opsonic  index  might  prove  a  reliable  method  of  meas- 
uring the  degree  of  resistance  or  immunization  existing  in  the 
organism  during  an  infectious  attack.  Judging  from  the  rapidly 
growing  sentiment  that  the  opsonic  index  is  of  comparatively 
little  value  because  of  lack  of  standard,  we  are  placed  in  the  un- 
satisfactory position  of  depending  upon  clinical  evidence  and 
empiricism.  A  clinical  study  may,  however,  assist  in  clarifying 
the  subject  to  a  limited  extent,  so  that  we  may  be  enabled  to 
pursue  further  investigation  with  neither  too  optimistic  enthusi- 
asm nor  too  pessimistic  condemnation. 

The  results  of  vaccine  therapy  must  at  this  time  be  considered 
as  sub  judice,  especially  when  it  is  remembered  that  but  a  com- 
paratively short  time  has  elapsed  since  this  method  has  been  ad- 
vocated and  that  the  experience  so  far  acquired  is  distinctly 
limited.  Xo  definite  conclusions  can.  therefore,  be  presented. 
My  paper  presents  merely  an  exposition  of  the  work  in  this 
field  of  men  in  a   limited  section  of  our  country. 

To  this  end  a  carefully  considered  letter  was  addressed  to 
our  confreres  in  Colorado  asking  for  certain  definite  information 
covering  the  important  questions  relating  to  vaccine  therapy  in 
diseases  of  the  ear.  nose  and  throat  with  more  or  less  complete 
report  of  cases.  I  was  gratified  and  surprised  at  the  number  and 
completeness  of  the  reports,  especially  when  we  consider  that 
this  method  is  used  only  in  exceptional  cases  and  is  rarely  under- 
taken except  where  operation  has  failed  or  has  for  some  reason 
been  deemed  inexpedient.  It  has.  therefore,  been  extremely  diffi- 
cult to  tabulate  in  a  uniform  manner  the  cases  so  reported. 

The  total  number  of  cases  reported  were  121.  divided  as 
follows  : 

Ear  cases,  48 

Accessory  sinus  cases.  15 

Tuberculosis    cases,  58 

The  ear  eases  were  divided  as  follows: 

Cured.   Improved.    Not  Improved.   Total. 

Acute  Purulent  Otitis  Media. 

With    mastoid    involvement.        11  1  1  13 

Without  mastoid  involvement.     8  3  11 

Chronic  Purulent  Otitis  Media. 

Without  mastoid  involvement.  13  6  •">  24 

Total.  32  7  9  48 


Antrum  of  highmore, 

2 

3 

Frontal  sinus. 

2 

1 

Frontal  and  Antrum, 

1 

2 

All  sinuses, 

Antrum  and   ethmoid, 

1 

ron  ROBERT    LEVY. 

All  these  eases  received  the  usual  conservative  treatment,  such 
as  drainage  and  irrigation.  Many  of  the  mastoid  cases  were 
operated.  In  a  number  of  cases  secondary  operations  were  per- 
formed. The  most  striking  results  were  obtained  in  those  cases 
in  which  unhealed  mastoids  existed,  manifesting  themselves  in  re- 
currences after  a  greater  or  shorter  period  of  time. 

The  sinus  cases  were  divided  as  follows : 

Cured.    Improved.   Not  Improved.   Total. 

5 

2  5 

3 

1  1 

1 

Total,  6  6  3  15 

All  of  these  eases  were  chronic  in  their  nature  and  had  received 

prolonged    and   faithful    treatment    by   drainage    and    irrigation. 

Many  of  them  had  been  operated  upon  as  often  as  three  times, 

the  operation  being  usually   conservative   in   character. 

The  Tuberculosis  cases  were  divided  as  follows : 

Cured.   Improved.   Not  Improved.   Total. 

Pharyngeal  tuberculosis,  2  7  9 

Laryngeal  tuberculosis,  3  16  30  49 

Total,  5  16  37  58 

Many  of  the  cases  of  tuberculosis  reported  were  not  considered 
and  have  not  been  entered  in  this  table  because  of  insufficient 
data.  All  the  tuberculosis  cases  received  other  treatment,  medi- 
cinal, surgical  and  hygienic  of  the  nature  usually  adopted  in 
tuberculosis. 

Other  cases  reported  were  as  follows : 

One  case  of  tuberculosis  of  bronchial  gland  pressing  upon  the 
right  recurrent  laryngeal  nerve.     Cured.      (Cooper,  Mitchell.) 

One  case  of  pharyngeal  tuberculosis  with  suppurating  cervical 
glands.     Pharynx   cured.    Glands   greatly   improved.     (Levy.) 

One  case  of  syphilitic  necrosis  of  orbit  with  involvement  of  all 
sinuses.      Acute    sepsis.      (Streptococcus.)      Death.      (Matthews.) 

One  ease  acute  laryngeal  perichondritis.  Thvrotomy.  removal 
necrosed  tissue.     Pseudo-diph.  bacillus.     Cured.   (Dennis.) 

Of  63  cases  exclusive  of  tuberculosis  the   reporters   gave  the 
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nature  of  the  infecting'  organism  in  59.     Of  these   there   were 
cured  35,  improved  and  not  improved  24. 

The  infecting  organisms  were  divided  as  follows: 

Cases  Cured.  Improved  and  Not  Improved. 

Pneumo.,   Staph.  7  Pneiimo.,  Staph.  3 

Staph.  8  Staph.  8 

Strep.,    Staph.  3  Strep.,  Staph.  3 

Pneumo.  3  Pneumo.  2 

Strep.  3  Strep.  2 

Pneumo-strep.,  Staph.  3  Micro-Catarrh.,  Strep.  1 

Pneumo-strep.  5  Pfeifer  1 

T.  B.,  Staph.  1  Staph..  Pyocyan.  2 

Pseudo-diph.  1  Pseudo-diph..  Strep.  1 

Pseudo-diph.,  Micro.  Catarrh.  1  Pyog.   aureus..  Coli.  Com.  1 

The  long  period  during  which  bacterial  diseases  continue  is 
explained  by  Wright  (Matson)3  by  the  fact  that  the  opsonic 
power  hardly  varies  from  day  to  day  or  remains  uniformly  low. 
The  practical  inference  drawn  is  the  necessity  of  prolonged  treat- 
ment. 

Another  important  consideration  is  the  desirability  of  isolating 
the  specific  micro-organism.  Failure  to  accomplish  this  has  resulted 
in  the  use  of  mixed  vaccines  and  where  results  have  not  been  ob- 
tained, repeated  re-examinations  have  discovered  other  bacteria, 
a  vaccine  of  which  proved  more  satisfactory. 

One  of  the  weakest  points  in  our  knowledge  of  bacterial  therapy 
is  the  question  of  proper  dosage,  both  as  to  amount  and  frequency. 
This  has  been  especially  pointed  out  by  Matthews4.  One  can 
not  be  guided  entirely  by  the  opsonic  index  because  of  the  fact 
that  this  is  subject  to  such  variations  as  to  make  it  a  source  of 
error.  On  the  other  hand  clinical  evidence  alone  must  be  unsat- 
isfactory because  of  its  many  sources  of  error  and  its  misinterpre- 
tation. Nevertheless  careful  clinical  observation  has  been  of 
more  uniform  value  than  laboratory  reports. 

In  administering  repeated  doses  one  must  not  forget  the  lia- 
bility to  sensitization.  Bergey5  has  recorded  some  interesting 
experiments  bearing  upon  this  point,  but  draws  the  conclusion 
that  the  dangers  are  remote  because  the  dose  of  bacterial  vac- 
cines is  usually  too  small.     This  danger  applies   more  to  serum 

(3)  Matson.      Medical    Sentinel.    July    08. 

(4)  J.    Matthews.      Lancet,   Sept.    26th,    OS 

(5)  Bergey.      Journal   of   the   American    Medical   Association,   Sept.    5th.    OS. 
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therapy  than  to  vaccine  therapy.  The  failure  of  response  to  bac- 
terial therapy  depends  also  upon  the  character  of  the  infection. 
Harris6  has  shown  that  in  nasal  and  throat  affections  the  micro- 
coccus catarrhalis  produces  unyielding  conditions,  but  believes 
the  influence  of  foreign  particles  irritating  the  mucous  membrane 
prevents  accurate  deductions.  Ohlmaeher7  shows  that  certain 
combinations  of  bacteriologic  species  are  particularly  obstinate 
in  their  reaction  to  therapeutic  ranoculations,  and  speaks  especial- 
ly of  a  combination  of  bacillus  pyocyaneus  with  other  pyogenic 
species. 

Particular  interest  attaches  to  the  treatment  of  tuberculosis 
in  general  and  for  us  especially  to  tuberculous  lesions  of  the  ear, 
throat  and  nose.  The  local  reactions  which  have  followed  tuber- 
culin injections  have  been  watched  with  much  interest.  Trudeau8 
has  found  pain  and  aphonia  in  laryngeal  cases.  I  have  seen  swell- 
ing and  redness  in  both  pharyngeal  and  laryngeal  tuberculosis 
following  the  use  of  tuberculin.  Trudeau  also  concludes  that 
slight  local  reactions  were  followed  by  reparative  changes.  The 
ultimate  results  in  tuberculous  lesions  of  the  upper  air  passages 
and  ear  are  necessarily  modified  by  the  co-existence  of  pulmonary 
or  general  tuberculosis.  This  is  especially  forceful  when  we  re- 
member that  primary  lesions  of  the  upper  air  passages  rarely  if 
ever  occur.  Nevertheless,  the  report  of  our  cases  shows  that  per- 
manent cure  of  local  lesions  may  take  place  under  vaccine  therapy, 
but  not  sufficiently  often  to  warrant  the  conclusion  that  we  have 
at  our  command  a  specific  remedy.  "Tod9  has  reported  improved 
hearing  in  tuberculous  ear  lesions  as  a  result  of  innoculation. 
Cases  found  in  the  above  report  show  occasional  complete,  and 
frequent  temporary,  cessation  of  discharge  in  tuberculous  otitis. 
In  these  cases  tubercle  bacilli  were  not  always  found  but  tuber- 
culin was   given    with   autogenetic  vaccine. 

Beck's10  cases  show  encouraging  results.  Goadby11  relates 
improvement  from  vaccine  therapy  in  antrum  cases. 

Investigations  in  the  treatment  of  all  bacterial  diseases  of  the 
upper  air  passages  are  being  carried  out,  but  as  yet  evidence  is 
too  indefinite  to  warrant  any  conclusions. 

(6)  Harris.      Practitioner.     May.     08. 

(7)  Ohlmaeher.  Journal  of  the  American  Medical  Association  Aug. 
15th,   08. 

(8)  Trudeau.  American  Journal  of  the  Medical  Sciences.  Aug.,  06, 
June,   07. 

(9)  Tod.      The   Practitioner,   May,    08. 

(10)  Heck.     Laryngoscope,    May.    08. 

ill)   Goadby.     Journal   of  the  Laryngology,   Rhinology,  Otology,   Nov.,  08. 


VACCINE     THERAPY.  -g- 

My  observations  and  experience  lead  me  to  conclude  that  all 
obstinate  cases  in  which  the  older  methods  have  failed  should 
receive  the  benefit  of  vaccine.  This  refers  to  all  eases  of  aural 
diseases,  whether  chronic  or  acute,  with  or  without  mastoid 
involvement,  and   all   eases  of  accessory  sinus  disease. 

In  the  study  of  this  subject  I  have  had  the  assistance  of  the 
bacteriologists  in  my  section  of  the  country,  namely.  Drs.  Webb 
of  Colorado  Springs,  Peebles  of  Boulder  and  Mitchell  and  Mat- 
thews of  Denver,  as  well  as  the  most  generous  support  of  the 
following  men.  viz: — Drs.  Bane.  Carmody,  Cooper,  Foster.  Lock- 
ard,  Strickler.  Bouncy  and  Berlin  of  Denver,  Magruder12  (the 
first  to  report  ear  cases  treated  by  vaccines),  Patterson,  Sollen- 
berger,  Dennis  of  Colorado  Springs,  and  Spencer  of  Boulder. 
They  have  freely  permitted  me  to  use  their  eases,  many  of  which 
are  incorporated  in  this  report. 

(12)    Magruder.      Laryngoscope,    Nov..    07. 


CLINICAL  REPORTS  OF  CASES. 

SYNOPSIS     OF     THE     HISTORIES     OF     PATIENTS     PRESENTED     FOR 

EXAMINATION. 

Dr.  Xorval  II.  Pierce.  Chicago,  presented  a  patient  upon  whom 
he  had  operated  for  the  relief  of  the  following  intercurrent  con- 
ditions, viz: — Chronic  suppurative  otitis  media;  necrosis  of  aque- 
ductus  Fallopii  (facial  paralysis)  ;  necrosis  of  tirst  turn  of  cochlea 
(promontory  I  ;  lateral  sinus  thrombosis,  and  cerebellar  abscess. 
The  operative  intervention  began  with  a  typical  radical,  and 
then  included  (a)  opening  of  the  vestibnle  and  cochlea:  (b) 
exposure  and  opening  of  the  sinus  with  removal  of  clot;  (c)  re- 
section of  the  jugular  vein  and  (d)  evacuation  of  the  cerebellar 
abscess.  The  patient  made  a  slow  but  perfect  recovery.  The 
facial  function,  i.  e.  muscular  power,  is  improving,  but  not  yet 
normal. 

Dr.  Pierce  also  showed  a  patient  upon  whom  he  had  operated 
for  septic  sigmoid  sinus  thrombosis,  in  which  he  had  resected  the 
jugular  vein.  In  this  case  he  had  immediately  sutured  the  wound 
in  the  neck,  and  the  patient  was  shown  for  the  excellent  result 
of  the   healing  by  first  intersion. 

EPULIS. 

Dr.  Joseph  C.  Beck  of  Chicago  exhibited  a  patient  with  the 
following  history:  The  patient  had  suffered  a  severe  ulceration 
of  the  root  of  one  of  the  bicuspid  teeth  of  the  upper  jaw.  Fol- 
lowing this  lesion  there  had  developed  a  growth  at  the  site  of 
dental  ulceration.  Microscopic  examination  of  a  specimen  taken 
therefrom  proved  it  to  be  a  carcinoma.  Dr.  Deck's  operation 
had  been  the  complete  removal  of  the  superior  maxilla  of  the 
side  involved  by  the  Lannelongue  method.  In  order  to  mini- 
mize hemorrhage,  there  had  been  a  preliminary  Ligation  of  the 
common    carotid   artery. 

The  case  had  been  of  great  interest  to  him  in  showing:  (1)  the 
possibility  of  dental  infection  or  ulceration  as  an  exciting  cause 
of  cancer:  and  (2)  that  by  tying  the  common  carotid  the  opera- 
tion   of   removing   the   superior   maxilla    could    be   accomplished 
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with  comparatively  little  loss  of  blood.  The  recovery  had  been 
perfect,  but  sufficient  time  had  not  elapsed  to  speak  positively 
as  to  the  recurrence. 

Dr.  Beck  also  presented  a  child  who  had  come  under  his  care 
on  account  of  loss  of  voice,  and  other  symptoms,  which  proved  to 
be  due  to  a  cyst  of  the  epiglottis.  His  first  operation  had  been 
by  the  direct  method,  (i.  e.  through  the  oro-pharngeal  tract),  and 
the  growth  had  recurred.  The  second  time  he  had  operated  by 
external  pharyngotomy,  when  he  was  able  witli  greater  exactness 
to  locate  the  attachment  of  the  cyst,  as  ;it  one  side  of  the  base  of 
the  epiglottis.  He  had  experienced  no  difficulty  in  removing  the 
cyst,  which,  however,  necessitated  removal  of  one-half  of  the 
epiglottis  from  base  to  tip.  The  child  had  recovered  its  voice 
and  experienced  no  noticeable  discomfort  or  disadvantage  as  a 
result  of  the  operation. 

"TABETIC     LARYNX." 

Dr.  Otto  J.  Stein,  of  Chicago,  presented  two  patients  with  typi- 
cal general  symptoms  of  tabes  dorsalis,  and  also  the  type  of 
Laryngeal  paralysis  characteristic  of  this  disease. — viz:  paralysis 
ol  one  vocal  cord  with  paresis,  or  an  ataxia  condition  of  the  op- 
posite cord.  One  of  these  patients  was  subject  to  laryngeal 
crises,  during  which  the  ataxic  condition  of  the  paretic  cord  be- 
came exaggerated,  giving  rise  to  difficulty  in  breathing.  The 
second  patient  presented  sypmtoms  of  the  same  character,  but 
with  the  difference  that  they  were  of  unchanging  severity,  and 
his  difficulty  in  breathing  constant. 

UK  POUT    OF    A    CASE    OF    ACUTE    SUPPURATIVE    LEPTO    MENINGITIS. 
WITH   AUTOPSY   FINDINGS. 

Dr.  Allport  gave  the  following  report: 

G.  E.  S..  a  physician,  aged  55.  has  had  chronic  purulent 
otorrhea  on  both  sides  for  years.  In  1898  the  left  eye  was  struck 
by  delirious  patient,  which  accident  resulted  in  extreme  ex- 
ophthalmus,  this  condition  remaining  until  his  death,  although  he 
retained  useful  vision.  April  IS.  1908,  he  was  seized  with 
severe  pain  in  the  right  ear.  followed  by  nausea  and  dizziness. 
His  temperature  rose  to  103  .  April  20th.  he  complained  of 
severe  pain  in  his  left  ear.  There  were  frequent  twitchings  of 
the   muscles   of   both    Legs   and    arms,    and    at    the   same  time   he 
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showed  great  difficulty  in  articulation.  Temperature  continued 
high.  April  25th.  he  was  brought  to  the  hospital  and  I  saw  him 
for  the  first  time.  Both  mastoids  were  very  tender  to  pres- 
sure. Urinalysis  at  this  time  was  negative.  Blood  culture  was 
negative.  The  discbarge  from  his  ears  showed  a  streptococcus 
infection.  A  spinal  puncture  was  made,  showing  also  streptococcus 
infection.  Blood  count  showed  13,500  white  and  87'/  poly- 
morphonuclear, Temperature  103°.  He  was  put  to  bed.  cathar- 
tic administered,  ears  irrigated,  etc.  On  April  26th,  his  highest 
temperature  was  99°.  A  radical  operation  on  the  right  mastoid 
was  performed  on  the  morning  of  April  27th.  Extensive  necrosis 
of  the  mastoid  structures  was  found.  The  sinus  and  temporal 
lobes  were  freely  exposed,  but  no  abnormality  perceived.  April 
27th.  highest  temperature  was  103°.  He  was  very  nervous,  some- 
times delirious,  sweating  profusely.  He  had  frequent  twitchings 
of  his  extremities  and  complained  of  great  pain  in  various  por- 
tions of  his  head.  April  29th.  highest  temperature  was  103°.  He 
seemed  more  comfortable.  His  eyes  were  examined  and  no  optic 
nerve  disease  was  found.  He  was  examined  by  Drs.  Wood. 
Hardie  and  Church,  and  a  diagnosis  of  meningitis  was  made  and 
operation  upon  the  left  mastoid  advised,  which  was  performed 
next  day.  April  30th.  A  simple  mastoidectomy  was  performed. 
Extensive  necrosis  and  a  large  amount  of  granulative  tissue  were 
found  as  upon  the  right  side.  The  sinus  and  the  temporal  lobe 
were  exposed,  but  no  abnormality  discovered.  At  this  opera- 
tion the  dressings  were  removed  from  the  right  side  and  the 
temporal  lobe  and  cerebellum  freely  exposed  and  explored.  One 
or  two  drops  of  pus  exuded  from  beneath  the  covering  of  the 
cerebellum  and  a  drainage  tube  was  introduced  at  this  point. 
He  sank  into  a  comatose  condition  immediately  after  the  opera- 
tion, and  died  May  1st   at  two  o'clock   in  the  morning. 

The  post-mortem  was  performed  May  1st  by  Dr.  H.  Gideon 
Wells,  and  the  patient  was  found  to  have  been  suffering  from 
acute,  diffused,  suppurative  leptomeningitis.  Some  turbid  fluid, 
not  distinctly  purulent,  was  found  on  the  convex  surface  of  the 
brain  beneath  the  pia-mater.  The  convolutions  were  slightly 
flattened.  There  was  no  fluid  in  the  subdural  space.  There 
were  no  changes  in  the  meninges  on  the  floor  of  the  cerebrum. 
The  fluid  of  the  third  ventricle  was  turbid.  The  meninges  of 
the  pons  was  reddened.  The  meninges  in  the  region  beneath  the 
cerebellum  and  medulla  showed  a  small  amount  of  purulent  mat- 
ter.    This    extended    ahum    the    groove    between   the   cerebellum 


CLINrCAI,    REPORTS.  539 

;hk1  hemispheres.  The  arteries  were  unehaDged  at  the  base  of  the 
brain.     In    the    right    border    of    the    cerebellum    was    a    recenl 

operative  wound,  about  5  111.111.  deep,  surrounded  by  hemorrhagic 
tissue.  Purulent  exudate  was  seen  along'  the  superior  line  of 
the  cerebellum.  More  of  it  was  found  on  the  crura  cerebri.  The 
surface  of  the  cerebellum  showed  no  abnormalities.  The  left 
choroid  plexus  was  reddened  and  slightly  swollen.  The  vessels 
were  slightly  congested  and  the  fluid  slightly  turbid.  The  dura 
over  the  convex  surface  of  the  cerebrum  was  reddened.  An 
ante-mortem  thrombus  was  seen  in  the  right  lateral  and  sigmoid 
sinuses.  There  was  an  operative  defect  in  the  temporal  bone 
on  the  right  side,  admitting  the  little  finger,  and  a  corresponding- 
hole  in  the  dura  and  cerebellum.  On  removing  the  left  orbital 
plate  some  tissue  bulged  up  as  if  under  tension.  The  ocular 
muscles  seemed  to  be  hypertrophied.  After  removing  the 
muscles  and  orbital  fat  the  left  eyeball  was  found  pushed  for- 
ward by  a  dark  reddish-black  mass,  apparently  larger  than  the 
eyeball  itself.  This  mass  had  a  distinct  capsule  in  which  blood 
vessels  could  be  seen.  The  optic  nerve  ran  over  the  middle  of 
this  mass,  so  that  in  crossing  it  from  the  optic  foramen  to  the 
eye  bulb  it  described  approximately  a  third  of  a  circle.  The 
measurements  in  situ  were  as  follows:  Transverse  diameter.  3 
centimeters;  anteroposterior  diameter,  21  m.m.  The  measure- 
ments after  the  mass  was  taken  out  were  as  follows:  Trans- 
versely. 30  m.m. :  superior-inferior.  20  m.m.  Antero-posterior, 
25  m.m.  The  mass  was  solid  and  had  a  consistency  about  that 
of  normal  liver  tissue.  The  tumor  was  not  adherent  to  the  sur- 
rounding tissues  and  was  completely  encapsulated  throughout. 
The  histological  examination  of  the  tumor  showed  it  to  be  a 
typical  cavernous  hemangioma.  The  thrombus  in  the  lateral 
sinus  was  probably  of  recent  origin,  as  was  shown  by  its  struc- 
ture, and  was  rich  in  leucocytes.  Smears  from  the  meninges 
and  lateral  ventricles  showed  streptococci  in  long  and  short 
chains,  which  were  very   abundant. 

REMARKS. 

I  think  no  apology  is  necessary  for  reporting  this  interesting 
case.  One  interesting  feature  was  the  appearance  of  the  man 
when  first  seen.  With  bilateral  mastoiditis  and  extreme  left 
exophthalmus,  and  with  his  subjective  and  objective  symptoms,  it 
would  not  have  been  difficult  to  have  made  a  diagnosis  of  cavern- 
ous sinns  thrombosis.     This  diagnosis,  however,  would  have  been 
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quickly  negatived  by  the  fact  that  he  had  had  this  appearance 
for  many  years,  beginning  with  the  injury  he  received  to  his 
eye  years  ago,  of  which  mention  has  already  been  made.  In  a 
case  of  this  kind,  with  no  focal  symptoms  for  a  guide,  it  was 
also  hard  to  decide  upon  which  ear  to  operate  first.  This  decision 
was  arrived  at  more  through  choice  than  judgment. 

I  do  not  believe  that  the  infection  reached  the  brain  through 
the  labyrinth,  as  a  careful  examination  of  the  bone  showed  no 
area   of  labyrinthine   necrosis. 


MINUTES. 


The  fifteenth  Annual  Meeting  of  the  American  Laryngological, 
Rhinological  and  Otological  Society  was  held  at  Atlantic  City, 
New  Jersey.  June  third,  fourth  and  fifth.  The  Society  was  called 
to  order  by  the  President,  Dr.  Christian  R.  Holmes,  of  Cincinnati, 
Ohio,  at  10  A.  M.  June  third.  During-  the  sessions  of  the  meeting 
the  following  Fellows  registered  : 

DR.    CHRISTIAN    R.    HOLMES Cincinnati,    Ohio. 

J.   F.   McCAW Watertown,    N.     V. 

H.   E.   SMYTH Bridgeport,    Conn. 

NORTON    L.    WILSON Elizabeth.    N.    J. 

"       LEE  M.  HUE!  > New    York.    N.    Y. 

"      GEORGE  F.  KEIPBR Lafayette,    ind. 

'•      JAMES  J.   MOONEY Buffalo,   N.   Y. 

"       WILLIAM   E.    CHENERY Boston.    Mass. 

"       CHARLES    F.     McGAHAN Aiken,    S.    C. 

-  JOHN   F.    CULP Harrisburg,    Pa. 

••  HOBART    S.    DYE Washington,    D.     C. 

H.    ARROWSMITH Brooklyn,    N.    Y. 

•'  EMILIO    MARTINEZ Havana,    Cuba. 

'•  GEORGE    A.    WEBSTKK Boston,    Mass. 

"  CHARLES   GRAEF New    York,    N.    Y. 

"  O.   A.    M.   McKIMMIE Washington,    I).    C. 

SYLVAN    ROSENHEIM Baltimore,    Md. 

"  WILLIS  S.  ANDERSON Detroit,    Mich. 

"  AMOS  R.   SOLENBERGEN Colorado     Springs,     Colo. 

"  WILLIAM    L.    BALLENGER Chicago,    111. 

"  JOHN  F.  BARNHILL Indianapolis,     Ind. 

"  PAUL  F.  SONDERN Rochester,    N.    Y. 

•■  L.    C.    CLINE Indianapolis.    Ind. 

-  J.    A.    STUCK Y Lexington,   Ky. 

"  FRANCIS  R.  PACKARD Philadelphia,    Pa. 

"  WENDELL  C.  PHILLIPS New    YOrk,    N.    Y. 

••  JOSEPH    S.    GIBB Philadelphia,     Pa. 

"  WOLFF    FREUDENTHAL New    York,    N.    Y. 

"  C.    C.    SANDELS Pittsburg,    Pa. 

"  ROBERT  LEVY' Denver,    Colo. 

"  W.   SCOTT   RENNER Buffalo.    N.    Y. 

"  W.    E.    SAUER St.   Louis,   Mo. 

"  B.   R.  SHURLY Detroit,    Mich. 
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DR.  E.  L.  VANSANT Philadelphia,    Pa. 

"       WALTER  A.  WELLS Washington.     D.     C. 

"       HENRY  O.  KEIK Baltimore,  Md. 

"       NORYAL    H.    PIERCE Chicago,    111. 

-  H.      W.     LOEB St.    Louis,    Mo. 

"       THOMAS     TURNBULL,     JK Pittsburg.    Pa. 

H.    S.    BIRKETT Montreal,    Canada. 

••       HENRY    H.    TYSON New   York,   N.    Y. 

•  GEORGE   F.    COTT Buffalo,    N.    Y. 

••      T.    W.   CORWIN Newark.    N.    J. 

-  HENRY    J.     HARTZ ■ Detroit.    Mich. 

•■  S.    MacCUEN    SMITH Philadelphia.    Pa. 

••  CHARLES    W.    RICHARDSON Washington.    D.    C. 

••  STEPHEN     H.    LUTZ Brooklyn.    N.    Y. 

••  O.     JOACHIM New    Orleans.    La. 

••  H.     BERT     ELLIS Los    Angeles.    Cal. 

J      A.     WHITE Richmond,     Va. 

••  HARMON    SMITH New    York,    N.    Y. 

"  J.    M.    INGERSOLL.* Cleveland.    Ohio. 

W.     B.     MASON Washington,    D.    C. 

••  JOHN    K.    WOODWARD Norfolk.   Va. 

■•  DUNBAR      ROY Atlanta.   Ga. 

•  GILBERT    D.    MURRAY Scranton,   Pa. 

•  CHARLES    N.     COX Brooklyn,    N.    Y. 

••  G.    HUDSON    MAKUEN Philadelphia,    Pa. 

'•  ALFRED    W  I  ENER New    York,    N.    Y. 

•'  LEWIS    A.    COFFIN New    York,    N.    Y. 

"  T.    H.    FARRELL Utica,   N.    Y. 

PERRY    G.    GOLDSMITH Toronto,    Canada. 

••       SIDNEY    SANKAUER New    York,    N.    Y. 

"       L.    L.    MI AL .New    York.     N.    Y. 

WILLIAM     R.    DABNEY Marietta,    Ohio. 

•  THOMAS    ('HEW    WORTHINGTON.  .  -Baltimore,    Md. 
MAX    A.    GOLDSTEIN St.    Louis.    Mo. 

"       JOSEPH    II.    ABRAHAM New     York.    N.    Y. 

ROBERT    C.    MYLES New    York.    N.    Y. 

J.     J.     THOMSON New    York.    N.    Y. 

JOHN     DUNN Richmond.   Ya. 

SAMUEL     IGLAUER Cincinnati,    Ohio. 

LINN     EMEUS'  >N Orange.    N.    J. 

EDWARD     B.     DENCH New    York.    N.    Y. 

-       LEFERTS    A.    McCLELLAND Brooklyn.    N.    Y. 

"       JOHN    L    ADAMS New    York.    N.    Y. 

ARTHUR    B".    DUEL New    York,    N.    Y. 

•  CHEVALIER     JACKSON Pittsburg.   Pa. 

"  P.    E.    D.    MALCOLM New    York,    N.    Y. 

"  JAMES    A.    PATTERSON Colorado    Springs,    Colo. 

••  THOMAS    J.    HARRIS New  York,  N.  Y. 

"  SAMUEL   J.    KOPETSKY New   York.   N.   Y. 

"  GEORGE   M.    COATES Philadelphia,     Pa. 

"  O.     CHIARI Wien. 
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DR.  JAMES    E.    LOGAN Kansas    City,   Mo. 

••  T.    R.    CHAMBERS Jersey  City,  N.  J. 

"  SHERMAN     VOORHEES Elmira,    N.    Y. 

"  GEORGE    T.    ROSS Montreal,    Canada. 

"  D.    MacPHERSON New   York,  N.   Y. 

A.    J.   N.    RETK Baltimore,    AM. 

"  J.    W.    JERYEY Greenville,    S.    C. 

"  JOHN    H.    ALLEN Portland,    Me. 

"  JAMES    A.    BABBETT Philadelphia.    Pa. 

"  W.    H.    ROBERTS Pasadena,    Cal. 

"  WALTER    F.    CHAPPELL New   York,   N.    Y. 

"  A.    B.    THRASHER Cincinnati,   Ohio. 

"  GEORGE    L.    RICHARDS Fall     River,    Mass. 

-  GEORGE    E.    STEEL New    Yrork.    X.    Y. 

"  PHILIP    D.    KERRISON New    York.    N    Y. 

"  D.    BRADEN   KYLE Philadelphia,    Pa. 

"  EWING    W.    DAY Pittsburg,    Pa. 


BUSINESS  MEETING 
June  3.  1909,  3  P.  M. 

It  was  moye<l.  seconded  and  carried,  that  the  President  appoint 
three  members  to  serve  as  Auditing  Committee. 
The  following  members  were  appointed: 
Dr.  Henry  O.   Keik.   Chairman. 
"      Max  A.  Goldstein. 
"      Walter  A.  Wells. 

It  was  moved,  seconded  and  carried,  that  the  President  appoint 
a   committee  of  five  to  nominate  officers  for  the  year  1909-1910. 
The  following  members  were  appointed  to  serve  as  Nominating 
Committee: 

Dr.  Charles   W.  Richardson.  Chairman. 
"     D.  Braden  Kyle, 
"     Robert  Levy, 
"     Arthur  B.  Duel, 
"     Norval  II.  Pierce. 

It  was  moved,  seconded  and  carried,  that  the  President  appoint 
three  members  to  serve  as  a  Committee  on  Place  of  Meeting.     The 
following  members  were  appointed: 
Dr.  J.  A.  Stncky.  Chairman, 
"     James  F.  McCaw, 
"     Dunbar  Roy. 
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BUSINESS  MEETING 
June  4.  1909,  9.30  A.  M. 

The  following  report  was  presented  by  th<-  Secretary,  Dr. 
Thomas  J.  Harris : 

"The  Secretary  desires  to  report  that  the  present  membership 
of  the  Society  is  two  hundred  and  sixty-three  active  and  twenty- 
four  Honorary  Fellows.  There  have  been  two  deaths  in  our  num- 
ber. Dr.  J.  E.  Schadle,  of  St.  Paul.  Minn..  May  29.  1908,  and  Dr. 
Mullins,  of  Washington,  I).  C.  last  February.  There  are  four 
resignations  for  the  Society  to  act  upon. 

The  1908  volumes  of  the  Transactions,  prepared  without  ex- 
pense to  the  Society  by  "The  Earyngoseope."  of  which  our 
Fellow.  Dr.  Goldstein,  is  the  editor,  appeared  early  in  the  winter, 
and  is  ;i  credit  to  him  and  to  our  efficient  Publication  Committee. 
The  Fellows  are  reminded  that  if  they  have  not  received  their 
copy  it  is  because  of  their  failure  to  comply  with  the  regulation 
regarding  the  payment  of  dues. 

There  have  been  four  meetings  of  the  Council  held  during  the 
year." 

It  w;is  moved,  seconded  and  carried,  that  the  Secretary's  re- 
port be  accepted  and  placed  on  -file. 

The  Committee  on  Nominations  submitted  the  following  report  : 

President — Dr.  James  F.  McKernon.  New  York  City. 

Vice-President,  Eastern  Section — Dr.  James  F.  McCaw,  Water- 
town.  X.  Y. 

Vice-President,  .Middle  Section — Dr.  Henry  J.  Hartz,  Detroit. 
Mich. 

Vice-President,  Southern  Section — Dr.  0.  A.  M.  McKimme. 
Washington,  D.  C. 

Vice-President,  Western  Section — Dr.  0.  R.  Solenberger.  Col- 
orado Springs,  ( !olo. 

Secretary — Dr.  Thomas  J.  Harris.  New  York  City. 

Treasurer — Dr.  Ewing  W.   Day,  Pittsburg.  Pa. 

( !ouncil : 

Dr.   Christian   R.   Holmes, 

Francis  Packard, 
"      Norval  H.  Pierce, 
"     Arthur  B.  Duel. 
Robert  Levy. 
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Library  ( Jommittee  : 
Dr.  H.  Holbrook  Curtis.  Chairman, 
"     Lewis  A.  Coffin, 
"     Clement  P.  Theisen, 
"     Norton  L.  Wilson. 
Publication  Committee : 

Dr.  Philip  D.  Kerrison,  Chairman. 

Otto  J.  Stein. 
"     Thomas  H.  Halsted. 
(Signed) 

CHARLES  W.  RICHARDSON,  Chairman, 
D.  BRADEN  KYLE. 
NORVAL  H.  PIERCE. 
ROBERT   LEVY. 
ARTHUR  B.   DUEL. 

It  was  moved,  seconded  and  carried,  that  the  report  of  the 
Committee  on  Nominations  be  received. 

The  following  report  from  the  Committee  appointed  to  consider 
the  matter  of  publishing  a  journal  was  read: 

"At  the  annual  meeting  held  in  New  York  in  1907.  a  committee 
was  appointed  to  consider  the  advisability  of  publishing  ;i  Journal 
on  Laryngology  and  Otology  under  the  joint  auspices  of  the 
A.  L.  R.  and  0.  Society,  the  A.  L.  Association  and  the  A.  0.  So- 
ciety. Your  committee  after  careful  investigation  reported  at 
the  annual  meeting  1908  and  was  continued.  As  a  result  of  fur- 
ther investigation,  we  have  found  that  a  first  class  monthly 
journal  of  about  100  pages,  embracing  the  various  features  that 
seemed  to  us  desirable,  cannot  be  published  without  an  annual 
deficit  of  about  $2500.  The  Am.  L.  Association  has  declined  to 
enter  into  the  project  and  the  Am.  O.  Society  has  given  us  no 
definite  answer.  For  these  reasons  we  deemed  it  inadvisable  to 
undertake  the  publication  of  such  a  Journal  at  this  time." 
I  Signed) 

E.  FLETCHER  INGALS,   Chairman. 
CHARLES   W.   RICHARDSON. 
EDWARD   B.   DENCH. 

Committee. 

It  was  moved,  seconded  and  carried,  that  the  report  of  the 
Committee  on  the  Journal  be  received,  and  that  the  Committee 
be  discharged  with  the  thanks  of  the  Society. 
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The  following  communication  from  Professor  Killian  was  read 
by  the  Secretary: 

Freiburg,  den  14.  Januar  1909. 
An  Die 

AMERICAN      LARYXGOLOGICAL.     RHINOLOGICAL     AND 
OTOLOGIOAL    SOCIETY. 

Sehr  geehrte  Herren  Collegen ! 

Zur  ErinDerung  an  meinen  Besnch  der  Vereinigten  Staaten  und 
speziell  Hires  dreizehnten  Annual  Meeting  1907  in  New  York 
haben  Sie  eine  Medaille  sehlagen  lassen.  welehe,  sich  zurzeit  in 
Silber  ausgefiihrt  in  meinen  Ilanden  befindet. 

In  der  Insehrift  auf  der  Riickseite  spre'chen  Sic  Hire 
Anerkennung  ans  fiir  meine  wissenschaftliche  und  praktische 
Arbeit  auf  dem  Gebiete  der  Laryngologie  und  Rhinologie  und 
betonen  zugleich  die  eollegiale  Freundschaft,  die  nns  verbindet. 

Selten  ist  wohl  ein  .Mann  in  meiner  Stellung  von  seinen  Collegen 
so  hoch  geerht  worden.  Ich  bin  stolz  auf  diese  Medaille  mein 
ganzes  Leben  lang  und  spreche  Ihren  Vorstande,  der  sieli 
besonders  darum  bemiiht  hat  und  jedem  Einzelnen  von  Ihnen, 
mit  dossen  Zustimmung  diese  Medaille  gepragt  wurde.  meinen 
allerwarmsten  Dank  aus. 

Die  Zeit  meines  Aufenthaltes  in  den  Vereinigten  Staaten  stent 
noch  lebhaft  in  meiner  Erinnerung.  Ganz  besonders  heben  sich 
die  sehonen  Tage  Ihres  Meetings  in  New  York  heraus.  Mit  dem 
grossten  Interesse  habe  ich  damals  Ihren  vorziiglich  geleiteten 
Sitzzungen  beigewohnt  und  iiberwaltigt  war  ich  von  der 
grossartiiren  Feier  im  Astor-Hotel.  bei  welcher  Sie  so  viele  lieben- 
swiirdige  Worte  an  mich  geriehtet  haben. 

Gewohnt  an  das  grossartige  Getriebe  Hirer  Weltstadt,  konnen 
Sie  sich  wohl  kaum  vorstellen.  wie  solche  Erlebnisse  auf 

"'a  man  from  a  little  place" 
wirken.  Zwei  Jahrzehnte  lang  habe  ich  in  angestrengter  wissen- 
schaftlicher  Arbeit  unsere  Heben  Facher  zu  fordern  gesucht. 
Lange  Zeit.  ohne  damit  auf  weitere  Kreise  grossereii  Eindruck 
zu  machen.  Besonders  die  Knglisch  sprechendeD  Aerzte  haben 
erst  verhaltnismassig  spal  von  mir  erfahren.  Umsomehr  imponiert 
niir  die  rasche  Art,  mit  der  gerade  Sie.  meine  Amerikanischen 
Collegen,  sich   meine  Melhodeii  zu  eigen  gemacht  haben. 
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Wenn  der  Erfolg  zu  neuer  Tat  anspornt,  so  konnen  Sic 
versichert  sein,  class  mir  aus  [hrer  Anerkennung  cine  gewaltige 
Anregung  entspringt,  aui'  den  eingesehlagenen  wisseuschaftlichen 
We, yen  beharrlich  und  unverdrossen  weiterzuschreiten,  solange 
nieine  Krafte  dazu  ausreichen. 

Also  nochmals  meinen  wiirmsten  Dank!  Ich  wiinsche  Hirer 
Gesellsehaft  eine  glanzende  Znknnl't  bis  in  die  fernste  Zeit ! 

Mit  freundlichem  Grusse 

Ihr  sehr  ergebener 

Killian. 

It  was  moved,  seconded  and  carried,  that  the  letter  from  Pro- 
fessor Killian  appear  in  the  Transactions,  and  that  a  copy  of  the 
same  be  transmitted  to  him. 

The  Secretary  reported  the  resignation  of  the  following  Fel- 
lows, with  the  recommendation  of  the  Council  that  their  resigna- 
tions be  accepted: 

Dr.  Patrick  S.  Donnellari, 

"      Stephen  C.  Powell. 

"     Walter  J.  Freeman. 

"     Joseph  Payson  Clark. 

It  was  moved,  seconded  and  carried  that  the  recommendation 
of  the  Council  he  approved  and  the  above  resignations  accepted. 

The  Secretary  read  a  communication  from  Sir  Felix  Semon. 

The  following  report  from  the  Publication  Committee  was  read  : 

'"As  Chairman  of  the  Publication  Committee  I  have  to  report  the 
most  satisfactory  of  all  my  years'  work,  and  the  early  completion 
of  the  transactions. 

"Owing  to  the  negligence  of  several  of  our  most  prominent 
members  we  were  delayed  more  than  a  month  as  it  was  and  I 
was  greatly  disappointed  after  the  efforts  that  had  been  made 
at  onr  last  meeting  to  secure  prompt  attention  from  our  members. 
My  work  Avas  made  most  easy  by  the  cordial  and  very  prompt  co- 
operation of  Dr.  Goldstein  on  behalf  of  the  Laryngoscope,  and 
1  want  to  propose  a  vote  of  thanks  to  him  from  the  Society. 

"I  regret  that  I  will  be  unable  to  serve  the  Society  longer  but 
will  gladly  render  my  successor  any  assistance  in  my  power." 

(Signed)  W.  IT.  HASKIN,  Chairman. 

It  was  moved,  seconded  and  carried,  that  the  report  of  the 
Publication  Committee  lie  accepted  and  placed  on  file. 

It  was  also  moved,  seconded  and  carried,  that  a  vote  of  thanks 
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be  extended  to  Dr.  Max  A.  Goldstein  for  his  cooperation  in 
issuing  the  Transactions. 

The  next  order  of  business  was  the  election  of  Fellows.  The 
Secretary  moved  that,  in  order  that  the  election  may  take  place, 
and  as  a  recommendation  from  the  Council.  Article  4,  Section  2 
of  the  By-laws  (as  read)  be  suspended,  and  the  following  men 
proposed  by  the  Council  be  elected: 

Dr.  Samuel  Iglauer.  Cincinnati.  Ohio, 

"     Thomas  Chew  Worthington,  Baltimore.  Md., 

"     Sidney  Yankauer.  New  York  City. 

"     J.  AY.  Jervey.  Greenville,  S.  C., 

"     John  Edwin  Brown.  Columbus,  Ohio. 

The  motion,  as  made  by  the  Secretary,  was  seconded  and  car- 
ried, and  the  election  of  the  candidates  declared. 

It  was  moved,  seconded  and  carried  by  a  unanimous  standing 
vote,  that  Professor  Chiari  be  elected  an  Honorary  Fellow  of  the 
Society. 

The  Secretary  presented  the  following  amendments  as  recom- 
mended by  the  Council,  action  upon  which,  according  to  the 
Constitution,  will  be  taken  at  the  next  Annual  Meeting: 

(1)  That  to  Article  9  of  the  Constitution  there  be  added. 
"One  month  before  meeting  notice  shall  be  sent  to  each  Fellow." 

(2)  That  Article  4,  Section  2  (page  8).  be  modified  so  that 
after  the  word  "membership"  snail  be  added,  "recommended 
by  the  Council  for  election." 

The  Secretary  also  proposed,  in  behalf  of  the  Council,  the  fol- 
lowing amendments  to  the  By-laws: 

(1)  Thai  to  Article  5  of  the  By-laws  be  added.  "He  shall 
give  a  suitable  bond  to  be  paid  for  by  the  Society." 

(2)  That  to  Article  9,  Section  2  (page  10).  be  added,  "and 
shall  only  be  reinstated  by  action  of  the  Council." 

h  was  moved,  seconded  and  carried,  that  the  proposed  amend- 
ments to  the  By-laws  be  adopted. 

Dr.  Edward  B.  Dench  moved  that  a  committee  be  appointed 
by  the  President  to  extend  to  the  International  Otological  Con- 
gress an  invitation  to  hold  its  next  meeting  (four  or  five  years 
hence)  in  Xew  York  City.  Seconded  and  carried.  The  follow- 
ing Fellows  were  appointed  as  a  committee :  Doctors  Dench. 
Birkett.  Holmes.  Richardson.  Pierce.  Hudson  Makuen,  Phillips. 
Jack,  Mac  Cuen  Smith.  Goldstein,  D.  B.  Kyle.  Logan.  Duel, 
Stucky. 


i:\VL\G  W.  DAY.  TREASURER.  IN  ACCOUNT  WITH  THE 
AMERICAN  LARYNGOLOGICAL,  RHINOLOGICAL  AND 
OTOLOGIOAL  SOCIETY. 

Cash  on  hand  June  1st.  1908 $121.91 

Receipts. 

To  11  initiation  fees,  at  $3.00 $      55.00 

"    back  dues 420.00 

"     current  dues 2.110.50 

"    dues  paid  in  advance 45.00 

' '    transactions    47.50 

"    medals    7.50  2,685.50 


Total    $2,807.44 

Disbursements. 

Stenographer — Annual  Meeting $  175.85 

Expenses  of  Officers — Clerical  Hire,  etc. : 

Secretary 219.90 

Treasurer    55.50 

Printing  and  Stationery — Fetzer  Press 201.4") 

Transactions : 

Douglas  Taylor  &  Co $164.50 

H.  M.  Lenahan 46.40 

W.  H.  Haskin 50.00 

260.90 

Manhattan  Storage  Company 280.84 

Medals   11.50 

Refund — Dues  overpaid 10.00 

Section  Meeting  Expenses : 

Dr.  John  Dunn $25.00 

Dr.  Roberts 25.00 

Dr.  J.  T.  Barnhill 25.00        75.00 


Total  Expenses $1,290.94 


Cash  on  hand  June  1st.  1909 $1,516.50 

Audited  and  found  correct,  June  4th,  1909. 

H.  O.  REIK. 
M.  A.  GOLDSTEIN, 
WALTER  A.  WELLS. 
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The  report  of  the  Treasurer  was  read,  and  it  was  moved,  sec- 
onded and  carried,  that  it  be  placed  on  file. 

The  Committee  on  Place  of  Meeting  reported  that  Washing-ton 
City  had  been  selected  as  the  place  for  the  next  meeting,  the  date 
of  meeting  to  be  fixed  hereafter.  Moved,  seconded  and  carried 
that  the  report  be  adopted. 

Dr.  Richardson  moved  that  the  incoming  President  be  author- 
ized to  appoint  a  Committee  of  three  members  of  the  Council  for 
the  program  of  the  1910  meeting;  that  the  incoming  President 
also  be  authorized  to  appoint  a  committee  of  three  as  a  Thesis 
Committee,  three  members  as  a  Membership  Committee,  and  three 
members  as  a  committee  to  consider  the  question  of  inviting  a 
foreign  guest  for  the  ensuing  year,  with  power  to  act.  The 
motion  was  seconded  and  carried. 

On  motion,  the  following  committee  was  appointed  by  the 
President  to  arrange  for  a  Symposium  on  "Defects  of  Speech  and 
Their  Relation  to  Hearing,"  for  the  next  annual  meeting: 

G.  Hudson  Makuen,  Chairman. 

Max  A.   Goldstein. 

Francis  R.  Packard. 

BUSINESS  MEETING. 

June  5,  1909,  12  M. 

The  Treasurer  read  a  special  report,  which,  on  motion,  was 
accepted. 

Moved,  seconded  and  carried,  that  the  Secretary  be  instructed 
to  cast  an  elective  ballot  for  the  officers  nominated  by  the  Com- 
mittee on  Nominations.  The  ballot  was  so  cast  and  the  officers 
as  nominated  declared  elected. 

Installation  of  the  incoming  officers  followed. 

It  was  moved,  seconded  and  carried  that  a  vote  of  thank's  be 
extended  to  President  and  Mrs.  Holmes  for  their  courtesies  to 
the  members  of  the  society. 

It  was  also  moved,  seconded  and  carried,  that  a  vote  of  thanks 
be  extended  to  the  management  of  the  Hotel  Chelsea  for  their 
courteous  attention  to  the  members  of  the  Society  and  their 
guests. 

On    motion,   seconded    and    carried,   the    Society   adjourned. 


FELLOWS. 


Abraham.  Joseph  II 616  Madison  Ave.,  New  York,  N.  Y. 

Abrams,  Alva  E 78  High  St.,  Hartford,  Conn. 

Adams,  John  L 38  East  51st  St.,  New  York,  N.  Y. 

Alderton,  Henry  A 142  Clinton  St.,  Brooklyn,  N.  Y. 

Allen,  John  II 711  Congress  St.,  Portland,  Me. 

Allport,  Frank  A 72  E.  Madison  St.,  Chicago,  111. 

Anderson.  Willis  S 606  Washington  Arcade,  Detroit,  Mich. 

Ard.  F.  C 601  Park  Ave..  Plainfield,  N.  J. 

Arrowsmith.  Hubert 180  Clinton  St..  Brooklyn,  N.  Y. 

Atkinson,  William  J Ill  North  Main  St..  Paterson,  N.  J. 

Babbitt.  James  A 121  South  18th  St..  Philadelphia,  Pa. 

Ballenger,  William  L 100  State  St.,  Chicago,  111. 

Bane,  William  C Commonwealth  Bldg.,  Denver,  Col. 

Barnhill,  John  F Indianapolis,  Ind. 

Beck,  Joseph  C 100  State  St.,  Chicago,  111. 

Berens,  Bernard 20-11  Chestnut  St..  Philadelphia,  Pa. 

Berens,  T.  Passmore 35  Park  Ave..  New  York.  N.  Y. 

Birkett,  II.  S 252  Mountain  St..  Montreal.  Can. 

Blake,  Clarence  J 226  Marlboro  St..  Boston.  Mass. 

Booth,  Burton  S 21   First   St.,   Troy,   N.   Y. 

Borden,  Charles  P.  C 223  Newberry  St.,  Boston,  Mass. 

Braislin,  W.  C 556  Washington  Ave.,  Brooklyn,  N.  Y. 

Brown,  J.  E 289  E.  Town  St.,  Columbus,  Ohio 

Brown,  J.  Price 37  Carlton  St.,  Toronto,  Out.,  Can. 

Bryant.  W.  Sohier 33  East  33rd  St.,  New  York,  N.  Y. 

Burnett,  Peter  V 170  Keap  St.,  Brooklyn,  N.  Y. 

Calhoun,  A.  W 62  Marietta  St.,  Atlanta,  Ga. 

Campbell,  William  E 606  Century  Bldg..  Atlanta.  I  in. 

Canfield,  P.  Bishop Ann  Harbor,  Mich. 

Chamberlain,  William  B 318  Euclid  Ave..  Cleveland,  Ohio 

Chambers.  Talbot  R 490  Jersey  Ave..  Jersey  City.  X.  J. 

Chappell.  Walter  F 7  East  55th  St..  New  York.  X.  Y. 

Cheatham.  William 303  West  Chestnut  St.,  Louisville.  Ky. 

Chenery,   William  E 222  Huntington  Ave..   Boston.   Mass. 


,-£2  FELLOWS. 

Chisholm,  W.  Alexander 236  W.  44th  St.,  New  York,  N.  Y. 

Christy,  T.  C 99  N.  Hudson  Ave.,  Pasadena,  Cal. 

Clemens,  James  B 15  East  48th  St.,  New  York,  N.  Y. 

Cline,  L.  C 224  North  Meridan  St.,  Indianapolis.  Ind. 

( 'oak l.-y.  C.  G 53  West  56th  St.,  New  York.  N.  Y. 

Coates,  George  M 334  South  19th  St.,  Philadelphia,  Pa. 

Cobb,  Frederick  C 11  Marlboro  St..  Boston,  Mass. 

Coffin.  Lewis  A 156  West  58th  St.,  New  York,  N.  Y. 

Coggeshall,  Henry 40  East  58th  St.,  New  York,  N.  Y. 

Cohen,  J.  Solis 1824  Chestnut  St.,  Philadelphia,  Pa. 

Collins.  Burnett 645  St.  Marks  Ave.,  Brooklyn,  N.  Y. 

Corwin,  Theodore 5  West  Park  St.,  Newark,  N.  J. 

Coolidge,  A 613  Beacon  St.,  Boston,  Mass. 

Cott,  George  F 1195  Main  St.,  Buffalo,  N.  Y. 

Cox,  Charles  N. 257  Jefferson  Ave.,  Brooklyn,  N.  Y. 

Craig.  Robert  II 186  Peel  St.,  Montreal,  Can. 

Croekett,  Eugene  A 298  Marlboro  St.,  Boston,  Mass. 

Cnll.ert.  William  Ledlie 16  East  54th  St.,  New  York,  N.  Y. 

Gulp,  John  E 211  Locust  St.,  Harrisburg,  Pa. 

Curtis,  H.  Holbrook 118  Madison  Ave.,  New  York,  N.  Y. 

Dabney.  William  R 282  Front  St..  Marietta,  Ohio 

Day,  Ewing  W Westinghouse  Bldg.,  Pittsburg,  Pa. 

Daly.  Walter  S Ogdensburg,  N.  Y. 

Dench,  Edward  B 17  West  46th  St.,  New  York,  N.  Y. 

Dudley,  William  F 32  Livingston  St..  Brooklyn,  N.  Y. 

Dudley.  William  II Los  Angeles,  Cal. 

Duel.  Arthur  B 27  East  57th  St.,  New  York,  N.  Y. 

Dunn,  John 314  East  Franklin  St..  Richmond,  Va. 

l)y<>.  Bobart  S 1404  L  St.,  N.  W.,  Washington,  D.  C. 

Eagleton,  Wells  P 15  Lombardy  St..  Newark,  N.  J. 

Ellis.  II.  Bert 245  Bradbury  Hid-..  Los  Angeles,  Cal. 

Emerson,  Franeis  P 657  Boylston  St.,  Boston.  .Mass. 

Emerson,  Linn Orange,  N.  J. 

Farrell,  Thomas  II 236  Genessee  St.,  Utica,  N.  Y. 

Fetterolf,  George 328  South  15th  St.,  Philadelphia.  Pa. 

Fitzpatrick,  T.  V 26  Garfield  Place,  Cincinnati.  Ohio 

Fleming,  Ernest  W 214  Bradbury  Block,  Los  Angeles,  Cal. 

Foster  John  M 11  Stednian  Bldg.,  Denver,  ( !olo. 

Freudenthal,  Wolff 1003  Madison  Ave.  New  York,  N.  Y. 

EYidenberg,  Percy 60  East  58th  St..  New  York.  X.  Y. 

Friedewald,  Harry 102!)  Madison.  Ave.  Baltimore,  Md. 

Gallaher,  Thomas  3 California   Bldg.,  Denver.  Colo. 
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Gibb,  Joseph  S 1907  Chestnut  St.,  Philadelphia,  Pa. 

Gildea,  Patrick  F 2  Cascade  Ave.,  Colorado  Springs,  Colo. 

Goff,  Waldo  P .Clarksburg,  W.  Va. 

Goldsmith,  Perry  G 84  Carlton  St.,  Toronto,  Can. 

Goldstein,  Max  A 3858  Westminster  Place,  St.  Louis,  Mo. 

Cradle,  Henry 100  State   St.,   Chicago,   111. 

Graef,  Charles 1076  Boston  Road,  New  York,  N.  Y. 

Grayson,  Charles  P 251  South  16th  St.,  Philadelphia,  Pa. 

Greene,  D.  C.  Jr 12  West  Cedar  St.,  Boston,  Mass. 

( Jriffin.  Edwin  H 112  West  45th  St.,  New  York,  N.  Y. 

Gruening,  Emil 35  East  57th  St.,  New  York,  N.  Y. 

Halsted,  Thomas  II 831  University  Block,  Syracuse,  N.  Y. 

Harris,  Thomas  J 117  East  40th  St.,  New  York,  N.  Y. 

Ilartz,  Henry  J 27  Adams  St.,  East  Detroit,  Mich. 

Haskin,  William  II 11  East  48th  St.,  New  York,  N.  Y. 

Hastings,  Hill Braly  Bldg.,  Los  Angeles,  Cal. 

Hedges,  Halsted  S Charlottesville,  Ya. 

Held,  R.  Johnson 616  Madison  Ave..  New  York,  N.  Y. 

Hinkel,  F.  W 4P2  Franklin  St.,  Buffalo,  N.  Y. 

Holmes,  Christian  R 8  East  8th  St.,  Cincinnati,  Ohio 

Holmes,  Edgar  M 531  Beacon  St.,  Boston,  Mass. 

Hopkins,  F.  E 25  Harrison  Ave.,  Springfield,  Mass. 

Hopkins,  William  F 803  Sutter  St.,  San  Francisco,  Cal. 

Hubbard,  Thomas 205  Ontario  St.,  Toledo,  Ohio 

Hurd,  Lee  M 15  East  48th  St.,  New  York,  N.  Y. 

Hyatt,  Frank 1022  14th  St.,  N.  W.,  Washington,  D.  C. 

Iglauer,  Samuel 22  W.  7th  St.,  Cincinnati,  Ohio 

Ingals,  E.  Fletcher 34  Washington  St.,  Chicago,  111. 

Ingersoll,  John  M 318  Euclid  Ave.,  Cleveland,  Ohio 

Jack,  F.  L 215  Beacon  St.,  Boston,  Mass. 

Jackson,  Chevalier Westinghouse  Bldg.,  Pittsburg,  Pa. 

Jackson,  Oliver  II 34  North  Main  St.,  Fall  River,  Mass. 

Jervey,  J.  W Greenville,  S.  C. 

Joachim,  Otto 501  Marecha  Bldg.,  New  Orleans,  La. 

Jones,  Clarence  Porter 118  32nd  St.,  Newport  News,  Va. 

Johnson,  Walter  B 170  Broadway,  Paterson,  N.  J. 

Keiper.  George  F Lafayette,  Ind. 

Kenefick.  Joseph  A 7<s  East  54th  St.,  New  York,  N.  Y. 

Kennon,  Beverley  R 64  Granby  St.,  Norfolk,  Va. 

Kent,  J.  L 811  Church  St.,  Lynchburg,  Va. 

Kerrison,  Philip  D 58  West  56th  St..  New  York,  N.  Y. 

Kimball.  Irving  E 717  Congress  St.,  Portland,  Me. 
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KirkendaU,  J.  S Ithaca,   N.  Y. 

Knowles,  W.  F 220  Clarendon  St..  Boston.  Mass. 

Kopetzky.  Samuel  J 616  Madison  Ave.,  New  York,  N.  Y. 

Koyle,  F.  H 199  Main  St.,  Hornellsville,  N.  Y. 

Kuyk.  D.  A Richmond,  Ya. 

Kyle,  D.  Braden 1517  Walnut  St.,  Philadelphia,  Pa. 

Kyle,  John  J The  Newton  Claypool  Bldg..  Indianapolis,  Ind. 

Large,  Secord  H 536  Rose  Building,  Cleveland,  Ohio 

Lasalle,  J.  J 226  Michigan  St.,  Toledo,  Ohio 

Lederman,  M.  D 58  East  75th  St..  New  York,  X.  Y. 

Leland,  George  A 351  Commonwealth  Ave.,  Boston.  Mass. 

Leonard,  Z.  L 19  West  120th  St..  New  York.  X.  Y. 

Lester,  John  C 179  Schermerhorn  St.,  Brooklyn.  X.  Y. 

Levy,  Robert 300  California  Bldg.,  Denver,  Colo. 

Lewis,  Robert,  Jr 48  West  10th  St..  New  York,  X.  Y. 

Lincoln,  William  R Lenox  Bldg.,  Cleveland,  Ohio 

Loeb.  H.  W 537  Xorth  Grand  Ave.,  St.  Louis,  Mo. 

Logan,  James  E 1208  Wyandotte  St.,  Kansas  City,  Mo. 

Lowman,  John  B 112  Park  Place,  Johnstown,  Pa. 

Lutz,  Stephen  H 281  Hancock  St.,  Brooklyn.  X.  Y. 

Mabon,  John  S 721  Sandusky  St.,  Alleghany,  Pa. 

MacPherson,  D 167  Manhattan  Ave.,  Xew  York,  X.  Y. 

Makuen,  G.  Hudson 1627  Walnut  St..  Philadelphia.  Pa. 

Malcolm,  Percy  E.  D 55  West  55th  St..  New  York.  X.  Y, 

Martinez,   Emilio Havana.    Cuba 

Mason,  Wm.  Beverly.  .  .  .812  Connecticut  Ave..  Washington,  D.  C. 

Means.  Charles  S 715  Xorth  High  St.,  Columbus.  Ohio 

Mial,  Leonidas  L 133  West  11th  St..  Xew  York.  X.  Y. 

Miller,  Frank  E 22  West  31st  St..  Xew  York,  X.  Y. 

Milligan.  Robert.  .  .  .Smith  Block.  6th  and  Liberty.  Pittsburg,  Pa. 

Mooney,  James  J 393  7th  St.,  Buffalo,  X.  Y. 

Moore,  Thomas  W 1018  Third  Ave.  Huntington,  W.  Va. 

Morgenthau,  George 31  Washington  St..  Chicago,  111. 

Mosher,  Harris  P 828  Beacon  St..  Boston,  Mass. 

Moss.  Robert  E Hicks  Bldg..  San  Antonio.  Tex. 

Munger,  Carl   E Waterbury,   Conn. 

Murphy,  John  W 1  West  17th  St..  Cincinnati,  Ohio 

.Murray.  Gilbert  D 136  Wyoming  Ave..  Scranton.  Pa. 

Myers.  Henry  L 151  Granby  St..  Norfolk,  W.  Va. 

Myles,  Robert  C 4(i  West  38th  St.,  Xew  York.  X.  V. 

McCaw,  James  F 35  Washington  St..  Watertown,  X.  Y. 

McClellapd,  Lefferts  A 78  MeDonough  St..  Brooklyn,  X.  V. 
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McCoy,  John  J 139  West  97th  St.,  New  York,  N.  Y. 

MeCullagh,  Samuel 35  Park  Ave.,  New  York,  N.  Y. 

Mc(  Jahan.  Charles  F Aiken,  S.  C. 

McKernon,  James  F 62  West  52nd  St.,  New  York,  N.  Y. 

McKimmie,  0.  A.  M. . .  .1330  Mass.  Ave..  N.  W.,  Washington,  D.  C. 

McLanry,  Frank  H 252  West  139th  St.,  New  York,  N.  Y. 

M  c Reynolds,  John  0 Frost  Bldg.,  Dallas.  Tex. 

Off,  Henry  J 121  South  18th  St.,  Philadelphia,  Pa. 

0 'Kelly,  James  P 501  Maeheca  Bldg.,  New  Orleans,  La. 

Oppenheimer,  Seymour 45  East  60th  St.,  New  York,  N.  Y. 

Packard.  Francis  R 301  South  19th  St..  Philadelphia,  Pa. 

Page,  John  R 27  East  57th  St.,  New  York,  N.  Y. 

Page,  Lafayette 231  North  Meridan  St..  Indianapolis,  Ind. 

Park,  J.  Walter 32  North  2nd  St.,  Harrisburg,  Pa. 

Parker,  Edward  F 70  Hassell  St.,  Charleston,  S.  C. 

Patterson,  James  A.  .805  No.  Trejoin  St.,  Colorado  Springs,  Colo. 

Phillips,  Wendell  C 10  West  17th  St..  New  York.  N.  Y. 

Pierce,  Norval  H 31  Washington  St.,  Chicago,  111. 

Pischel,  Kaspar 1817  California  St.,  San  Francisco,  Cal. 

Quinlan,  F.  J 33  West  38th  St.,  New  York,  N.  Y. 

Rae,  John  B 217  West  70th  St.,  New  York,  N.  Y. 

Ray,  J.  M 132  West  Chestnut  St.,  Louisville,  Ky. 

Reik,  Andrew  J.  N 506  Cathedral  St..  Baltimore,  Md. 

Reik,  Henry  0 506  Cathedral  St.,  Baltimore,  Md. 

Renner,  W.  Scott 361  Pearl  St.,  Buffalo,  N.  Y. 

Richards,  George  L 81  North  Main  St.,  Fall  River,  Mass. 

Richards.  John  D 11  West  19th  St..  New  York,  N.  Y. 

Richardson,  Charles  W.  .1317  Connecticut  Ave.,  Washington,  D.  C. 

Roberts.  Walter 33  South  19th  St..  Philadelphia,  Pa. 

Roberts,  W.  Humes 161  East  Colo.  St..  Pasadena,  Cal. 

Robinson,  John  A 209  West  85th  St..  New  York,  N.  Y. 

Roe,  John  0 28  Clinton  Ave..  No.  Rochester,  N.  Y. 

Root.  Arthur  G 218  State  St..  Albany,  N.  Y. 

Rosenheim.  Sylvan 1710  Linden  Ave.,  Baltimore,  Md. 

Ross.  George  T 623  Dorchester  St.,  Montreal,  Can. 

Roy,  Dunbar Grand  Opera  House  Block,  Atlanta.  Ga. 

Sandles,  C.  C AVestinghonse  Bldg..  Pittsburg,  Pa. 

Saner.  William  E.  .  .Grand  and  Washington  Aves..  St.  Louis.  Mo. 

Seiss.  Ralph  W 213  South  17th  St.,  Philadelphia,  Pa. 

Sharp,  J.  Clarence 62  West  16th  St.,  New  York,  N.  Y. 

Sbattuck,  Warren  S.,  Jr 117  Clinton  St.,  Brooklyn,  N.  Y. 

Sheppard,  J.  E 130  Montague  St.,  Brooklyn,  N.  Y. 
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Shurly,  B.  R 32  West  Adams  Ave..  Detroit,  Mich. 

Smith.  A.  John Yonkers,  X.  Y. 

Smith,  Harmon 44  West  49th  St..  New  York.  N.  Y. 

Smith.  S.  M;ic<  !uen 1429  Spruce  St.,  Philadelphia.  Pa. 

Smith.  W.  Harvey 250  Donald  St..  Winnipeg,  Manit. 

Smith.   K.  Terry 75  Pratt  St..  Hartford.  Conn. 

Smyth,  Herbert  E 376  John  St.,  Bridgeport.  Conn. 

Solenberger,  Amos  R.  .  .106  E.  St.  Yrain  Ct.,  Colo.  Springs,  Colo. 

Sondern,  Paul  F 52  South  Fitzhugh  St..  Rochester.  N.  Y. 

Sprague,  Frank  B 27  Stewart  St..  Providence.  R.  I. 

Spratt.  Chas.  Nelson.     310  Syndicate  Arcade.  Minneapolis,  Minn. 
steel,  Geo.  E..  The  Apthorp,  Broadway  &  79th  St..  New  York,  N.  Y. 

Stein,  Otto  Jacob 100  State  St..  Chicago,  111. 

Sterrett.  John  Kennedy 320  Smith  Block,  Pittsburg,  Pa. 

Stillman.  F.  L 118  East  Broad  St..  Columbus,  Ohio 

Stout.  George  C 1611  Walnut  St..  Philadelphia.  Pa. 

Stii<-ky.  J.  A The  McClelland  Bldg.,  Lexington,  Ky. 

Theisen,  Clement  F 172  Washington  Ave..  Albany.  N.  Y. 

Thigpen,  C.  A 13  South  Ferry  St..  Montgomery.  Ala. 

Thigpen.  F.  M 13  South  Ferry  St..  Montgomery.  Ala. 

Thompson,  John  A .628  Elm  St.,  Cincinnati.  Ohio 

Thompson,  John  J 40  West  47th  St..  New  York,  N.  Y. 

Thompson.  J.  C .202  Ninth  Ave..  Pittsburg,  Pa. 

Thrasher.  A.  B X.  E.  Cor.  7th  and  Race  Sts..  Cincinnati.  Ohio 

Thrasher,  Wade.  .  .  .X.  E.  Cor.  7th  and  Race  Sts..  Cincinnati,  Ohio 

Throwbridge,  D.  H Fresno.  Cal. 

Turnbull.  Thomas 835  Wheaton  Ave..  Allegheny.  Pa. 

Tyson,  Henry  Hawkins 47  AYest  51st  St..  New  York.  X.  Y. 

Yail.  Derrick  T 24  East  8th  St..  Cincinnati.  Ohio 

Yansant.  Eugene  L 1929  Chestnut  St..  Philadelphia,  Pa, 

Voislawsky,  A.  P 128  West  59th  St..  New  York.  X.  Y. 

Voorhees,  Sherman 408  North  Main  St..  Elmira.  X.  Y. 

Wagner.  Henry  L 2303  Bush  St..  San  Francisco.  Cal. 

Wales.  Ernest  DeW.  ..  .320  North  Meridian  St..  Indianapolis.  Iml. 

Waterman.  James  S 676  St.  Marks  Ave..  Brooklyn.  X.  Y. 

Webster,  George  A 419  Boylston  St..  Boston,  Mass. 

Wells.  Walter  A..  Tin-  Roehambeau,  Connect.  Ave..  Wash 'ton.  D.C. 

White.  Joseph  A 200  East  Franklin  St..  Richmond,  Ya. 

Wiener,  Alfred 616  Madison  Ave..  New  York.  X.  Y. 

Wilson.  Norton  L 41<>  Westminster  Ave..  Elizabeth.  X.  J. 

Winslow,  John  R 114  Franklin  St..  Baltimore,  .Ml. 

Wishart.  !>.  3.  <iil>l> 47  Grosvenor  St..  Toronto.  Can. 
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Wood.  George  B 129  South  18th  St..  Philadelphia,  Pa. 

Woodward.  John  F Norfolk,  Va. 

Worthington,  Thomas  Chew.  .  .1022  .Madison  Ave.,  Baltimore,  Md. 

Yates,  I).  G 7!)  West  104th  St..  New  York.  X.  V. 

Yankauer,  Sidney 616  Madison  Ave..  New  York.  X.  Y. 
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Ballance,  C.  A London.  England 

Chiari,  Ottokar Yienna.  Austria 

Gradenigo,  G Turin,  Italy 

Grant,  Dundas London.   England 

Herring,  T Warsaw,  Russia 

Jansen,  A Berlin,  Germany 

Joel .  J Paris,  France 

Karwowski,  Constantine Warsaw.  Russia 

Killian.  G Freiburg,  Germany 

Law.  Edward London,  England 

Luc,  H Paris,  France 

Maclntyre,  John Glasgow,  Scotland 

Martin,  A Paris,  France 

Moure,  E.  J Bordeaux,  France 

Onodi,  Adolph Budapest,  Hungary 

Politzer,  A Vienna,  Austria 

Poyet,   George Paris,   France 

Semon.  Sir  Felix London,  England 

Schmiegelow,  E , Copenhagen,  Denmark 

Sendziak,  J Warsaw,  Russia 

Turner,  Logan Edinburg,  Scotland 

Woakes,  W London,  West,  England 

Wolfenden,  R.  Morris London.  England 

Ziem,  C.  H Danzig,  Germany 
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